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FOREWORD

This document, D2-14934-2, entitled "WS-133A
Maintainability Progress Report", is submitted to
BSD/STL in accordance with the requirements
of Technical Directive 62-4488, "Maintainability
Requirement Program," dated 28 May 1962.

i PANO. D2-14934-2
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1.0 SCOPE

This document constitutes The Boeing Company's monthly status
report to the Air Force on Maintainability Activities pertaining to
the WS-133A Minuteman Weapon System. The Maintainability
Program is a contractual obligation of The Boeing Company under
CCN 448 of Contract Number AF04(648)-289.

2.•0 PURPOSE

The Air Force has requested that The Boeing Company develop
Maintainability Criteria and conduct a Maintainability Program in
accordance with this criteria. This is being accomplished in
accordance with the WS-133A Maintainability Program Plan (D2-14475)
based on the requirements set forth in MIL-M-26512B as amended
by Technical Directive 62-4488.

The purpose of this document is to report to the appropriate
Air Force agencies the progress achieved in execution of the
Maintainability Plan and to detail the work accomplished during the
reporting period.

3.) INTRODUCTION

This document is the second of the monthly reports that outline the
progress achieved by the contractor in the WS-133A Maintainability
Program. The first report covered the period from 18 October 1962
thiu 31 December 1962. This report covers the period from 1
January 1963 to 31 Jnuary 1963. Each succeeding report will cover
a monthly period from the first thru the last day of each month.

The Maintainability Program Plan for the Minuteman Weapon
Syster: is two-fold; it provides both a Design Review and Evaluation
Plan and a Test and Demonstration Plan. The monthly reports
contain status of progress and problem areas encourtered in each
of these plans.

UJ.4WI-SUS" No. D2-14934-2

PAGE 6 "



4.9 MAINTAINABILITY REVIEW AND EVALUATION

4.1 MAINTAINABILITY REVIEWS

4.1.1 Program

As part of the Maintainability (M) effort under CCP-803 and the
WS-133A Maintainability Program Plan (D2-14475), specific figure
"A" items are being reviewed for M and soldering in accordance
with criteria as specified in 6120-7-822-DU-RDI. Major M problem
areas revealed by these reviews are reported through nitilation of
a Maintainability Action Request (Ir."AR). Minor M problems of the
product improvement type are reported to the Design Project
through a Maintainability Review Report (MRR).

4.1.2 Figure "A" Items To Be Reviewed

a. The following figure "A" items were selected by the customer
for M review:

1) 1207 Drier, Air Compressor;

2) 1281 Fault Locator Set, AN/GSM-69;

3) 1288 Battery, Storage;

4) 1337 Distribution Box;

5) 1338 Console, Communications Control;

6) 1367 Motor/Generator, PU-521;

7) 1380 Distribution Box;

8) 1385 Distribution Bo,.,

9) 1412 Signal Assembly Voice Reporting;

10) 1423 Antenna Group, AN/GRA-72;

11) 1424 Antenna, AS-1213/GRC-113;

12) 1425 Antenna System, H. F., Receiving & Transmitting;

13) 1426 Antenna, H. F., Transmitting, Hardened;

ui./w.Teu o. D2-14934-2
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4.1.2 (Continued)

14) 1617 Security and Alarm Set;

15) 3937 Test-Set, Explosive Set Circuitry;

16) 3092 Test-Set, Programmer Group;

17) 4:)18 Adapter AN/GSM-61 ;

18) 4043 Elevator, Worr- Cage;

19) 4152 Test Equipment, Electrical Facility, Base
Maintenance;

20) 4220 Test-Set, Relay;

21) 4252 CIV Set, AN/GSQ-65;

22) 4344 Fault Locator, SCN Cable;

23) 4451 Controller, Azimuth Drive;

24) 4487 Command Signal Simulator;

25) 4489 Message Generator;

26) 449G0 Simulator Set, Electrical Functions;

27) 4491 Start-Up Unit;

28) 4515 Static Frequency Changer;

29) 4523 Common Power Supply;

31)) 4539 Test-Set. VRSA;

31) 4691 Function Simulator, H.F./UHF Radio;

32) 4632 Test-Set, Electric Power, LP,

33) 4633 Test-Set, Electric Power, LCF.

b. The Minutes of the Maintainability Review Meetings held at
Boeing on 9 January 1962, and at RCA, on 16 January 1962 (file

.M,.,Owo. D2-14934-2
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4.1.2 (Continued)

No. 2-6331-0-366. dated 7 February 1962) listed certain figure
"A" items which were not reviewed due to non-availability of
hardware. These items are being reviewed on a schedule
compatible with equipment availability.

c. Other figure "A" items are being reviewed as problem areas
are identified by review of Field Service Reports, System Test
Action Requests, Unsatisfactory Reports, M Evaluation/Observa-
tion (E/O) Reports and other field reports prepared by Boeing
organizations.

4.2 MAINTAINABILITY ACTION REQUESTS (MAR)

During the reporting period the following MAR was initiated:

2-7724-Al, NCU Zero Alignment Test Set, BGS-116.

Status of all MAR's initiated to date is contained in the MAR
Status Summary Chart (See Section 6.2).

4.3 MAINTAINABILITY REVIEW REPORTS (MRR)

Duz ing the reporting period MRR's on the following equipments
were completed:

a) Common Power Supply, figure A 4523;

b) Alarm Set Test Set. Figure A 3109;

c) MGE Electrical Equipment cases, MGE Figure A's;

d) Distribution Box J-1269, Figure A 1337;

e) Voice Reporting Signal Assembly.Figure A 1412;

1) HSM-83C Section 49 skirt;

g) Distribution Box J-1312, Figure A 1380;

h) Test Set. Explosive Set Circuitry, Figure A 3007.

The MRR's have been forwarded to the cognizant design group for
consideration as product improvement items. (See Maintainability
Review Status Summary Chart Section 6.1).

u'os,'Am'• No. D 2-14934-
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4.4 FIELD LIAISON REPORTS

Surveillance of operational activities to obtain additional Maintain-
ability data is being accomplished thru review of STAR's
(Systems Test Action Requests), FSR's (Field Service Reports),
UR's (Unsatisfactory Reports), and BIAR's (Base Installation
Action Requests). During the reporting period, twelve (12)
STAR's, five (5) FSR's, and eight (8) BIAR's have been reviewed
for Maintainability implications. Certain of these reports will
be followed by M Engineers to ascertain that the reply/action
satisfactorily solves the problem. MAR/MRR action will be
initated on those reports requiring additional Maintainability
consideration.

UI.,,W&N mo. i OD2"14934-2
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5.{•: MAINTAINABILITY TEST AND DEMONSTRATION

5.1 TEST AND DEMONSTRATION PLAN

a. Tests and performance demonstrations already scheduled for
other purposes at the STP III installation, Vandenberg Air Force
Base, and Minuteman Wing installation are being utilized to
provide as many Maintainability demonstrations as possible.
Maintainability Engineers are participating in those tests and
demonstrations which have inherent Maintainability significance,
and are documenting their observations.

b. Items of equipment whose Maintainability features have a
major impact upon the operation and maintenance of the Weapon
System have been selected. Only demonstrations involving
these items are being documented, pending both BSD approval
of the equipment list and contractual coverage for any additional
tests considered necessary by the Customer.

5.2 TEST AND DEMONSTRATION EQUIPMENT LIST

a. The "List of WS-133A Equipment Selected for Maintainability
Demonstrations" was transmitted to BSD by letter 2-5261-2-249,
dated December 23), 1962. This list identified applicable
maintenance opei at ions which may be observed during remaining
scheduled test and demonstration activities, to provide Maintain-
ability demonstrations of the selected Figure "A" equipment items.
It also identified, for each selected equipment item, those
maintenance operations which should be demonstrated but were
not at that time known to be included within any scheduled test
or demonstration.

b. The "Demonstration Requirements Status Sumi .ary" (Section 6.3
of this report) provides monthly amplification and updating of
the "List of WS-133A Equipment selected for Maintainability
Demonstrations." It contains a tabulation of the maintenance
operations which should be demonstrated for each selected
"Figure A" equipment item, and identifies any scheduled events
which are known to include these operations. It also contains a
completion record, which provides completion dates and observer
report numbers for all demonstrations which have been
accomplished during current and previous reporting periods.

c. Maintainability Engineers will continue to participate in the
scheduled demonstration events listed in the "Demonstration
Requirements Status Summary." pending further direction from
BSD.

U.4 WI-IM A I wZY'N•o. D 2-14934-2. *
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5.3 MAINTAINABILITY EVALUATION/OBSERVATION (E/O) REPORTS

E/O Reports are prepared for both "dynamic" observations of
maintenance ard static evaluations of M design. The Maintainability
E,'O's pi ovide the basis for subsequent corrective action on the noted
pro~lems, and are submitted ir this Progress Report as a demon-
stration reccrd.

a) Static" evaluatio!ts are complete visual inspections made on a
',o i-ii terfere:ce basis whe:icver equipment becomes converiently
available. Dvamic" observations are made during applicable
maintenance o erations using actual equipment. In either case the
E/O Reports document the demonstration results.

b) Each completed E/O Repoit is evaluated by the Mairtainabilit,,
Ei.gineers who have Mai itainability- review responsibility for
the specific "Figure A items of equipment identified i,. the report.
Wher Mai•:tainabilitv deficiencies are identified ir the E/O, MAR's
and,'or MRR's are iiitiated for appropriate action.

c) Seven E/O Reports were written during the report period covered
b% this document. They were prepared bv the Maintainability
Engineers who participated in the M demonstrations. The reports
are co,,taired in Section 6.4.

ff NO. D2-14934-2
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6. , REPORTS

This section contains status charts, copies of Maintainability
Action Requests (MAR's), and Maintainability Evaluation Observa-
tion (E 0) Reports.

C.I MAINTAINABILITY REVIEW STATUS SUMMARY

The Maintainability Review Status Chart contains an up-to-date
summary of all Figure A equipments reviewed in accoi dance with
the discussion contained in Section 4. As additional Figuz e A items
are ieviewed they will be entered on this chart with notations as
to action taiken and date review is completed. This chart will be
revised and reproduced in each succeeding monthly status report.

u,-4w1-Im No. D2-14934-2
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6.2 MAR STATUS SUMMARY

The MAR Status Chart contains up-to-date list of MAR's issued
and the current status of each MAR. Copies of MAR's will be
included in each monthly status report until such time as they are
considered closed. MAR's requiring no further consideration by
either the originating engineer or the organization responsible for
corrective action will be closed. This status is assigned by the
MAR originator only when one of the following has been achieved:

a) An authorized hardware, procedure, specification or other
corrective action has been found to satisfy the MAR problem;

b) The organization responsible for action rejects the request for
coi rective action and the MAR originator concurs with reasons
given for the rejection;

c) The MAR originator considers that the MAR requires no further
action because of related actions taken, events occurring, or
status changing after initiation of the MAR.

(
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MAINTAINABILITY ACTION REQUEST
WS-133 WEAPON SYSTEM

The Boeing Company ROUTING PAGE, I of 3

Aeco-Space Division ACTION: Kazun Knhnuaski A

Seattle Washington ORGAN. 2 _M A R No. _-T4-.A1
M .,S , .4 2 - 9 3 , : . .

MAINTAINABILITY GROUP DATE: 22 January_!9•3__

CCm ._Da Ranney 1401
Organization 2-5261-30 D- A- -.R&- DATE REPLY DUE,

Mail Stop 50-66 D upplee 3 Fbrm 19

Telrphono JU6-6263

W o 7724 _y_ VTEm Nozzle Control LItSUBSYSTEM BG-!16 Teat _

Statement of Problem:

Failure of the connector/cable on the NCU Zero Alignment Test Set, which is

returned to Boeing Seattle for repair, is affect ing Plant 77 capability for maiu-

tenance oi tie ... u.

Factors of Problem:

1. The connector which mates with the NCU is "molded" to the cable which

connects the NCU to the test set and proper facilities to do this moWing

arc not avallable at Plant 77.

2. Spares Provisioning. organization 2-5274, can not authorize an entire

figure A as a spare.

3. The cable is not provided as a spare; Drawing q 25-26801 calls out sepi.

ate components to make up this cable.

4. Six of these figure A items have been sent from Plant 77 to Boeing for

repair. One unit has been returned to Plant 77 aftcr 75 days tur.-ar..t.
time and the others are still at Boeing after 25 days.

5. The test sets have a high usage factor. BIAR-Plar,' 77-130T, Decembe• 2,

1962. states "connectors become damaged ihrit co'J•La,'n normal usage."

Discussion:

The connector mates with a connector on the NCTJ and, if a damaged os L

connector is used, resultant damage to the k*T'T connector requirco thai the

NCU be returned to Autonetics for repair. Plant 77 has been unable to mold

Minuteman Finance 2-- -, -: Mlnutemran Syste ysis

J. Niederkronim B_ Orobe
M Englneer:,. Approved by, .''•''ý ' % /"

L E. Hardy J. S ?' chch-er-an

2-5Z60-0-1SA D2-14934-2
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MAR i.-7724-AY Nige two

( .D1scussion(Continued)

or pot the connector to the cable. This ;noldtng Is required because test .- r
is used in a hazardous area.

The current high failure rate for this'test set plus the lengthy turn-around
time requires that a change be made In the present repair concept or that
the quantity authorized at Plant 77 be increased for this figure A.

?4OTE: Sinee the cost •!thte fg-ire A Is orly $790, increased authoriz:e
for this item at Plant 77 can be provided at a relative low cost; theref..1.
cost study wil) not be made. The problem here Is not costs but that a w
tenance bottic"ec,, is to be prevented.

Recommendation:

Redesign of the connector/cable to make it replaceable at Plat.t 77

Note.

This is a i)rdiumin ary c.,'s atudy t ) assf-ri'in if tht-, M pr.,p %st will result in a
savings t. Lhe csL.)mer Values ,sved are gi" 1,s figures and d, n:,t c nlgtiute
•)fficfal B ,eing e,,st estimates Their ase is hinitud t, planning purposes and ti:.-Ae
ntudie~s f ir this M pr )),)sal.

D2-14934-OA
Page 11



MAINTAINABILITY ACTION REQUEST
WS-133 WEAPON SYSTEM

The Boeing Company ROUTING PAGE:._i ot[ .
Aero-Spoce Division ACTION:'' " L.. IOU

Seattle Washington ORGAN. Elk". .POX-Unlt M- A R INo. !628_2&I l s

MAINTAINABILITY GROUP M.S, s _2-26 A14 IM

CC, K Nthnv __6 ('DDebtjber 5, 1962
Organization 2-5261-30 ]P 0 .X~oenhg..l..52±B1 DATE REMLY DUEt

Mail Stop 50-66 m.- U as..f r ISrO-asg

~~~~~ III gA5d3D ~ I L

FIGURE A NO. 1282 SYSTEM Electrical SUBSYSTEM -torage Batery

Statement of Problem:

Difficulty is being experienced in Installing Iaunch Facility battery shock
mount@ at operational sites.

References:

(a) Piarson Drawing BK-161

(b) FSR No MAFB 341 SMW-53F

(c) BSD Drawing SK-162

Field Service Report received from Malmstrom Air Force Base (reference b)
reports considerable difficulty in installing Launcher battery shock mounts,
This same difficulty can be expected whenever batteries must be moved or
replaced during the life of the weapon system,

Investigation and review of an alternate mount such as that represented )1y BBD
drawing SK-162 (reference a) indicates elimination of the lnstalatimcz i "
maintenance problem. Cost studies show that due to simplicity of dc.,vi-n, an
overall savings of approximately 0f655,220 can be reallsed, TIli sav s is
based upon effectivity at Wing M'. As the savings is 4pproximately f625 per
Launch Facility, it is recommended that this change be effected as soon as
possible.

Recommend ECP be processed to change shock mounts to .nes similar to BSD
drawing SK-162 (reference c).

7 Minuteman Finance./~.!nuea yt 4n si
J.Nitederkrome B. Grobe Q

M EngineWj- Approved b ". ,* . Approved by:

RoL.eins - I J. SocE her..'

2-5260-0-15A -D2,1494,
P,'J•e ]fy



34CW-J,-T E .1YM4a8 x ) 2 of ?
.. T% grAl &.tmm; DISTIC SUPMT---- ii Maintenance Imotln% & tim, lines

Launch Control Faol tit$ Manhoura and p s el requirawnts
Launch Facility Crew-vehiole hourt Adtrips

SO(Z 
"--- "On-site" ye SM a' D~pt repair

NfOE - Spares
-- __ Test and maintenam e equipmmnt

Tra~inin~g"="- ___.Transprt..io
CHAN01 TASKS AND FUNCTIONS TransportFtion

EOP Processing (or PRR) _ Suppjly funotions
* Reeearch and development OPERATIONAL FACTORS

Retrofit and TCTO Downtime or avai~abIlty
Stvecial ohanse-retrofit eqUipment ReliabilityS ubi.icatlons and drawings 3tandardization & itr*h eabtlJ)
"Figure A, forms B, C, C-I chaonge. Compatibility (PAs k65L, radio net#,
Manufacturing changes power, GFE, test eqipd ot, et o.aHardware ohanges Interfaces and aecondary fauilts

- andatoxr', "make-work" ohangl e Schedule impact
-.- Custoer directed SSafety and hazards

- oeing initiated Human factors (XIl3-SWTD-.3)

COST SUMMARY

cost SaLVings
RD 50ooo
Publications & Drawings 5,000
Form.C 2,000
Cost of modifying batteries V17,OO/unit
12 unts/LFý 150 LF/wing & 7 wings
(Wings MI through 11)
Total cost of battery.change V17X1EI150X7 214,200
Old shock mount 01800 for material/unit
240 manhours for manufacture,
Now shock mount Y1O00 for material/unit
184 manhours (56 less manhoura) flOo00/hr.
150 LF/wling & 7 wings
5PX V •IXSXIMX7 - Manufacturing savings 0588,000
Savings of 2 nanhours per unit on installation
at f1240/hr.
V13,40X2xtsx15x a38 42

Totals A F '200

Net Savings vf655,220

Note:
TbW.9 Is a 1,-0"11lry coMt study to a~sertain if the M proposal will result in a sving .
to the customer. Values used are gross figures and-do not constitute official BlCý4Lz
estimates, Their use is limited to planning purposes and trade studies for this M
proposal

D2-14934r2 •/..
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6.3 DEMONSTRATION REQUIREMENTS STATUS SUMMARY

The following Demonstration Requirements Status Summary
contains an up-to-date summary of scheduled maintainability
demonstration events for each selected "Figure A" equipment
item. including completion dates and E/O Report numbers for
those demonstrations which have occurred during the current
and previous reporting periods. The Summary also lists those
maintenance opeiations which should be demonstrated but are
currently 'unscheduled."

uJ.d4?,V,,I NO. D2-14934-2
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DEMONSTRATION__RIP 1 titEM Ffl

FIGURE A
MAINTENANCE OPERATION DcM0."¶¶1?iON N''4

EQUIPMENT ITEM

Field- Level
Fault isolation DraA cr A I UNSCHEDULVDfl

Drawer AZ Technical Appr 4 l Dtf*Qt"trl
Drawer A 1-14, Mat=$ A ,

Drawer A 3 UNSCHEDULED

Drawer A4 UNSCHEDULED

Drawer A6 U'NSCHVDULFDI'

Drawer A7 UNSCHEDULEDO,,

121I Launt ly F',,tt Organ zatuopnaI -Level Checkout UNSCHEDULFD!

Ftiv ronmental (Coritr,,l 
I

yOrganizat.onal - Level Fault UNSCHFDULEDI
Isolation

Organizational- Dampers D-I.D-Z UNSCHFDULED
Level Adju:,t-
ment Darnpers D- 3, UNSCI4FDULED

V-3A, D-313

Damper D-4 UNSCHFDULEID

Damper D-5 UNSCHEDULED 1

,S, Aches PE-Z, UNSCHFDULD-
PF-3,, PE-4

S%.itch PE-5 UNSCHEDULED'

Pre•sure UNSCHEDULED "
Reguiatur PC-I

Flo,.& Sensor FA- 1 UNSCHEDULE•ij#

Flow Sensor FA-Z UNSCkJEDUEIrD

Thermostat TC- I UNSCHVDUL•..

Thermostat TG.4 UNSCIEDULi,'

* m

, • • ,A•
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.EMCŽNSTRATION RE UIAEMWT-

FIGURE A
EQUIPMN T ITEM MAINTENANCE OPERATION DEV1O4S1TTIJ4 EIN,

Thermostat TC-5 UNSCHFDULWO

Thermostat HL- ! UNSCHFDULED*"t

Thermostats TA-1, UNSCHEDULVD
TA-6

Thermostats TA-, UNSCHEDULED
TA-5

Thermostat TA-4 UNSCHEDULED•

Low Temp. Cutout UNSCHEDULFD,

Oil Pressure UNSCHEDULED
Cutout

Pressure Reg. UNSCHEDULED
"PRV-Z

Restrictor s UNSCHEDULED

Brine Balancing UNSCHEDUtfED

Air Flow UNSCHEDULED]
Balancing

Emerg. Water UNSCHEDULED
Flow Balancing

Organizationkl- Presbure Gage UNSCHEDULED'

Level
Calibration Temperature UNSCHEIDULED

Gage

Field-Level Chiller Unit UNSCHEDULED
Checkout

Emerg. Coohng UNSCHEDULED-,
Unit

Misc. Components UNSCHEDVLVV ,



ýLuIU[MENiC STATUS SUMMARY -

COMPLETION RECORD)

PREVIOUS CURN

1L&~C~ EVNTDATE REPORT DATE RPR

COMPLETED NO. COMPDNODAT
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D EMOSRTN C' Ný

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION DEMONS 1001 N, EVE

Field-Level Chill.r Unit UNSCHEDULED
Fault
Isolation Emerg Cooling UNStHFDULED

Unit

Misc, Components; UNSCHEDULED

Field-Luvel High Pressure UNSCHEDULED-'
Adju stment Cutout

Low Prebsure UNSCHEDULED:
Cutout

Oil Pressure UNSCHEDULED

Cutout -f
Lom Temp. Cutout UNSCHEDULiD

Damper D- I UNSCHEDULED

Damper D-Z UNSCHEDULED

S•i.tches PE-Z, UNSCHEDULED
PF-3

Pressure Reg. UNSCHEDULED'
PC-I

Restrictor RS- I UNSCHEDULED

Pressure Gage UNSCHEDULED

Temp. Gages UNSCHEDULED
TG-4, TG-5

Restrictor RS-IA UNSCHEDULED

Switch PR-SA UNSCHEDULED

Switches PE-6A, UNSCHF.DUL1r. .
PF-7A

Thermostat TA-3 UNSCHEDUL I-I

L4
.Thermostat HL-2 UVN$,G"DIUt.-

AA



QUIREmENTS STATUS SUMMARY

COMPLETION RECORD

______PREV IOUJS CUolkN
A*ATION EVENT DAEPRT DT

_____________COMPL.ETED NO. .L±tL. ]COMPLETED No.,

44

D,

D,
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0EMONSTRATION Atj*

FIGURE A

EQUIPMET ITEMMAINTENANCE OPERATION O M N N*

I1Z13 Digital Data Organizational- Level Partial Revailidationp T'. A,~$~#

Proccossing Equipmenit Checkout par. 2- 36 thr 9ý

(LCF)
Comnplete UNSC)HEQULEF ý

Organizational - Level Fault UNSC14EDULEZD
isolation

Field-Level CV-1236 Drawer Verification;I. ' hZ3-
Checkout 8.S. 8-7

MX-3686 Drawer Verification; T.0i 3IXZ.IZ-:
8-5, 8-7

* MX -3687 Drawer Verification; T. O Iq ~ 3
8-5. 87-?

* CV-1243 Dravmer Verification; T. 'TXI- $1-
8-s. 8_71

C V- I3Z37 Drawer Verification; T.O, PlXZ-32'.
8-s, 8-7

MX - 3742 Drawer Verificationi T. O q~3~
8-5. 8.7

MU-446 Drawer Verification; Tt4IX-Z
O-S. 8-7

CV- I 49 Draw~er Verification; T.~ 31*22-1&

C V- IZ 50 Drawfer Verification. ' 4 ;X'Z

Fivld- Level CV-1236 Drawer UNSCdiEDU1.*k.
Fault4
Isolation MX - 3686,Draw~er UNSCRjEP0U4*0

MX-366? Drawer UNSCHEOTVI*Rý

CV-'&Z441 Drawer. UNSCHROV4,0,

CV-1I2Z7 Drawer vbl""vU$I

C4

:mar



R U I-R-E M E I S STATUS SUMMARY'

COMPtitION RECORD
______PREVIOUS ______ JTv

Ns *ATIQN EVENT ATREO AT

___________Ct'MPLETED NO. I COMPETE NOpl- 0

TQZ I - SM80A .2 -3,

T.0 31XZ-32-3-21 par.

T.Oq 3IXZ-3Z-3-2. par.

T.~ 31XZ-32-3-.2 par.

TI 31XZ-32-3-2, par,

T. 01, )IXZ-IZ-3-2, par.

T'. 0 31X2-32-3-2, par.

rD~

X, D

I 4



DEMO tq IA tION,_R

-44

FIGURE A MMS
mA iWEN ANCE OPERATION DMN1~V#

EQýUIpMENT ITEM 1

MX- 3742 Drawer UNS$G$IDULf:D

M U.-446 Drawe r U~.-. UIE

CV. 1 49 DrAwe r UNSCHJEDVLXDI

CV_ jzso Drawer UNSCHFDU1LED

JZl4 Guidance section Organizational- Syliteil 'Checkout, UNSCHEDULE~i

Liquid Cooler Level Checkout pm akg ehia PI

Operation -5 St1I M

Organizational - Level Fault UNSCIIEDU LED

isolationl

Remove and RpaePumping Technical Appro, 1 Deryionstni

Field -Le-el Water Chiller Technicalpr"t

Checkout 1- 13. JAIRWi..

Pumnping Technical APvo 7Pf 4ooflstr

Asset~bly -5Mam

34T.

control Amplifier r1ItO T;439i.

Field-L.evel Water Chiller

Comkrol AIMPlU



"QUL MLU S .TA TUS $JMM4 Y

COMPLETION RECORD

.PREV IOUS .. CURREN T
'IRA~T *t- EVENTCURT

DAT . REPORT _ _7 DATE - REPORT

S'CO-MPLETED NO. DATE 'COMPLETED NO.. DATE

) IT

.0. 31XZ-3Z-3-2., par.
13- 4

roval Detnonstration
oro AFB

rovol Demnonstration
romi AFB

)roval Demonstration
roM AFB
ýT. Q. 3SIE.- 3S- , par.

I

rovii i Demonstration
rotv AFB

T.O. 0 5FQ- 35-1. par.

T.O0. S5F9-5- I, par.

SDt
,ED

No.. D

,?-D-

J ii



DEMONSTRAT ION tt! tR E~j

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION EO

IZZ8 Status- Command OP14nizational Level Checkouat Technical A
Message Processing Group I -20" maimptr
(LF)

4Orgadisational-Lmv.o1 Faul Technical Ai
Isolation 1-Z0. malm tr

Field-Level MC-377S Drawer Verification; T.' svc. -1-
Checkout 18-.5,87

MX- 3776 Drav,-.er Verificationi; T. uxz~v )CZ.3
18-Sr 1 840

CV-1454 Drav'.er Verification; T.O 0 SXZ-XZ-3
18-S., 18-7.

Fie~ld- Level MC - 3775 Drawer UNSCH1EDULEDI

Fault
Isolation MX -3776 Dra%%er UNSCHEDULED

CV- 1254 Draxe r 'UNSCHEDULED

KY-41*1 Drawer UNSCHFEDULED

1Z43 Launch Coutrol Organizatiwral-Level Checkout Tochn~a~l A*p Dmoe.
Con soles 140, VA 1*4et4 B

Organizational.- Level Fault UNSCHEDUW ,
Isolatkon

Field- Level DC Pom e r Filter. Verification; T.0 , IXor.
Checkout Assy 11-3

Telephone Xmtr. Verificationj T6O. ~K~
Control

Field- Level DC Pover Filter UNSCHEDU4*r,.,
Fault Assy
Isolation

Telephone X~rnt UNSCHE~t7It"
Control

Removal, Rteplacemcett. mad Techn, C 94

Checkouat of LAtunch Co~proI Pasel I_1IS

V,

. .. A
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StTION, LMOT _REPORt

4,IZ &_ 41 z 1 V

0~ 3IXt-32-33-2. par.

.0 SIXZ-3Z.3-2. par.
41

.04 112-.Z-3Zpar.

*o.1IIX4Z3.2.par.

DI

JIX3-3.9-2-1. par.
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DEMONSTRATION REI u4REM|I

FIGURE A .

MAINTENANCE OPERATION DEMONS T TIN IEQUIPMENT ITEM•

1251 Digital Data Group Organizational- Level Checkout rechnical Approvl Demon
(LF) 1 .20I MzlGnsti0 M ArIR

Organizational- Level Fault Technical Approvil mon
Isolation I1-20, millm-- soff !

Field-Level RT-646 Drawer Verificationi T.O.; 3|XZ-$i
Checkout 18-5, 18-7

DT-252 Drawer Verification; T. O4 31XZ-3:
18-5, 18-7

MX- 3772 Drawer Verilication; T. 0.' 31X2-3i
18-5. 18-7

MX- 3773 Drawer Verificatibn; T. 0, 31XZ-32
8-5, 8-7

CV- 1253 l)rawer Ver:fication; T.O.1 31XZ-3-
8-s, 8-7

Field-Level RT-646 Drawer UNSC11fDULED
Fault
ITo.)ititln DT-z5z Prawer UNSCHFDULED

MX- 1772 Dra-.er UNSCHFDULED

MX-3771 Drav~er UNSCHEDULED

CV-1253 Drawer UNSCHEDULED

FIeld- LI.vd.I RT-646 Drawer Verification; T. 0 I 3XZ-34
Ad( u-iryient 49-8 thru Fig. 29-4

I)T-2Z2 Dra er Verification, T. O. 3IXZ- iZ
19-10 thru fig. 19 6

126S D)igtal uat, (;riup Organizati-wnal - Partial Revalidation; T. 0. zI -SM8(

(.F) ~Level Checkout 2- 16 thru 2- 39

Complete UNSCHEDU LED

Organizational- Level Fault UNSCHEDULED
Isolatiton

-- y -



REJUIREMENTS STATUS SLMMA kY
C-MPLETION RECORD

PREI V4 OUS CURRENT
NSýAI,*EETF DATE REPORT, DATE RE- 4

_COMPLETED ..NO OAL... . . . K. DA..
ýrovil Demonstration 11-7-62 1O-1251-1 11-29-62om ATEB I

ronvADemonstration 11-7-62 EO-1251-1 11-29-62
romi AFB

0,' 3iX2-32-3-., par.

* 0. 31XZ- 32- 3-2,' par.

K 0.. 3IXZ-32.3-2, par. 1

0 01 31X2-32-3-2, par.

.0,1 31XZ-3Z-3-2, par. .

0.I •X2-3,Z-1-2, par.

1:2j

) 'I

o flXA-.3,2- •.2, par.

0. H1X2- i.- 3-2., par.

0. 21-.SMg0A-Z-3, par.

L • ~ ~NO. :-•i,•i"



DEM("*;NSTRATION REQUIREMEN14

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION DEMONSTýATION EVWI

Field- Level T-869 Drawer Verification; T. 31x- 3Z-3
Checkout 18-5, 18.7

R-10l96 Drawer Verification; T. (. 31XZ-32-3.
18-5, 18-7

AM-3159 Drawer Verification; T. 31X2-32-3.
18-5, 18-7

MX- 3681 Dra- er Verification; T. 0. 3IXZ-32- 3.
18-5, 18-7

MX- 3682 Dra er Verification; T. d 31XZ-32.3.
18-5, 18-7

MX - 1683 Dra '.er Verification; T.4 31X2-32-3.
18-5, 18-7

MX- 3b84 Draer Verification; T. 0 31XZ-32-3.
18-5, 18-7

MX- 3685 Drav. er Verification; T. d 31X2-32-3.
18-5, 18-7

ID-979 Draver Veritication; T. C) 31X2- 3Z-3.
18-5, 18-7

R-II i DraAsr Verification; T.O 31XZ-3Z-3.
18-5, 18-7

Field- Level T-869 Drav.er UNSCHEDULED
F iilt
I.,latI on R- I0%Q Drawer UNSCHEDULED

AM-3159 Drawer UNSCHEDULED•

MX-3681 Drawer UNSCHEDULED

MX-3682 Drawer UNSCHEDULED

MX-3683 Dra-Aer UNSCHEDULEID

MX- 1684 Drawer UNSCHEDULED

MX - 3685 Dra,, er UNSCHEOUJAIED



-. kEME1I STATUS SUMMAR'T

COMPLETION RECORD

PREVIOUS CURREN T
JTýATION EVENT DAERPR AE RfD _E REPOR DA

- -CO PLETED NO. 1ATE ICOMPLETED NO. DATE ,

.. 31XZ-3Z-3-2. par.

31X2-3Z-3-2, par.

31X2- 3-. 3-Z, par.

.. XZ-1X.3Z-3L, par.

31XZ- 12.3-2, par. I
31X2-3Z-3-Z, par.

3 31XZ- Q-3-Z, par.

. 31XZ-3Z-3-Z. par.

.0 31XZ-• Z-3-Z, par.

31XZ-32-3-2, par.

Dt
D

D

D.

D

D

D
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________________DEMQNS'RA.TiON RtAqU1;R6t'4

FIGURE A
E MMAINTENANCE OPERATION DEMONI•iTAOIN VtEQUIPMENT ITEM,

ID-979 Drawer. UN SC-HEDULED'

R- 1131 Drawer UNS9HEDULED

Field-Level T-869 Drawer Verification; T. 31X2-3z-3
Adjustment 18-13

R- 1096 Drawer Verification; T.O; 3)XI-•Z.3
18-13thru fig. 19-7

AM-3159 Drawer Verification; T. 0 31X2-32-3
18-13 thru fig. ZO- 7

ID-97.9 Drawer Verification; T. 0, 31X2-32-3
22-8

R- i 131 Dravxer Verification; T. 0, 31XZ-3Z-.3
18-15 thru fig. 4X-3

I8 hi Motor-(.;enerator Set Organizational- Level Checkout Verification; T. Ot ZI -SMSOA
(il ) 2-23

Organizational- Level Fault UNSCHEDULED
Isolation

Organizational-Level Brush UNSCHEDULED
Adjustment

1Z84 Po, er Supply Set (LF) Organizational- Voltage and Ckt. Verification; T. 01 Z] -SM80A
Level Checkout Brkrs. 2-Z6

Relays Verification; T. OZ 2I- FM8SOA
Z-27

Orgfnizational- Voltage and Ckt. UNSCHEDULED
Level Fault Brkrs.
Isolation

Relays UNSCHEDULED

JI

ýj



Efc ;IRCMEt-'TS STAIUS SUMMARY

COMPLETION RECORD

PREVIOUS CURRENTISTRATION EVENT DATE REPORT REPORT
DATE ~ REPOR DATE RPR

COMPETED NO. DATE hCOMPLET.D NO. .A £

l0, 3X2-32-3-2, par.

,0. 31XZ- 32-3-2, par.
.IX2-32-3-2, par.

Z0-7.0. i1X2-32-3-2, par.

,0. 31X2-32-3-2, par.

21-SM8OA-2.1i, par.

0. -SM8OA-Z-1I, par.

.0. 2-M A-2-1 1, par.

S '



DEMONSTRATION QUIREW,

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION DEMO6tS4TION EV

Field-Level Preparation Verification; T. 0. 3SC2-Z-(
Checkout 4.-4, fig. 4-I
(Fi.g. A 1284
and 1289) pp.k026 Supply Verification; T.0. 35CZ-Z-A

fig. 4-Z

PP- 30 30 Supply Verification; T.O. 3SCZ-Z-1
4-Z

PP.3027 Supply Verification; T. 0. 35CZ-2-0
4-2

Field - Level PP- 3026 Supply UNSCHEDULED
Fault - ,
Isolation PP-3030 Supply UNSCHFDULEDt
(Fig. A 1284
and 1Z89) PP-3027 Supply UNSCHEDULED

I289 P')oktr Supply Set Organizational-Level Checkout Verification; T. 0. ZI-SMS0.
(LC}) fig. 1-10C

Or ganizational- Level Fault UNSCHFDULED
Isolation

Fiefd-Level Checkout (See Fig. A 1284)

Field-Level Fault Isolation (See Fig. A 1284)

1296 Restricted Area Anti- Organizational- VRSA Input Verification; T.0 Z0 I -SM80.
Intrusion Alarm Set Level Checkout Z-4A thru fig. 1-9

Inner Security Verification; T.O. 21 -WOO.
Z-4A thru fig. 1,4

Outer Security Verif&cation; T. O.' I -Sh4O0
Z-4A thru fig. 1-9

--------...----------



Eý,.l WREMENIS STATUS SUMMARY

COMPLETION RECORD

PREVIOUSCREN
STA~ONEVNTDATE REPORT _ .DATE REP01Ty

COMPLETED NO. DAE CM EE O ATE

,O 35C2-2-63-I, par.

0U 35CZ-Z-63-1,

.0. CZ-a.63-1, fig.

0. 35CZ-2-63- 1, fig.

4)

4)

0. ZI-SM8OA-Z-I, pr

o .2I-SM8OA-2-4, par.

o. It-SM8OA-Z-4. Par.

n2 K fýffINO.



DEMONSTRATiON Ri•,. jREMEN:

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION DEMONSitATION EVE.

Organizational- VRSA Input UNSCHEDULZD,
Level Fault
Isolation Inner Security UNSCHEDULED

Outer Security UNSCHEDULEJL

Organizational- Receiver - UNSCHEDULED
Level Transmitter
Adjustment

Converter - UNSCHEDULED
Monitor

Field- Level Receiver - Verification; T. 0. 31X3-Z-1;
Checkout Transmitter 7-l thru fig. lO-:2

0d

Converter - Verification; T. Oi 31X 3-Z-I1
Monitor 8-8 thru fig. 8-Z

Po 'er Supply Verification; T. O0 31X3-Z-I;
9-6 thru fig. 9-4

Field-Level Receiver - UNSCHEDULED
F Ik lt Transmitter
Isolation

Converter - UNSCHEDULED
Monitor

Power Supply UNSCHEDULED

Field-Level Receiver - UNSCHEDULED
Adjustment T ran smtitt e r

Converter - UNSCHEDULED
Monitor

1337 Distribution Box (LF) Organizational- Level Checkout Verification- T. 0. ZISM8OA
Z-30 thru 2-32

Organizational- Level Fault UNSCHEDULED
Isolation



Mf. ANT S SATUS SUMI0/ARY

COMPLETION RECORD

PREVIOUS CURRNNT
ISTriATION EVENT DATE DATE

________, _COMPLETED No. DATE .COMPLETED NO. IC7'

'D'

D

Dp
r. 0. 31X3-Z-1Z-2, par.

r O:• 3,IX.3-2-12-2. par.

r. o: 31X3-2-12-Z. par.

i i

TO. Z0SM8OA-Z-i1, par.

)-42_-D
jtf33'

.f[ f! .M .i



0OEMONS TKA T10 r O E,

FIGURE A ,-

MAINTENANCE OPERATION . r,

1336 Communication Organizational- Level Cheeckout UNSCHIDULAW
Control Console ,ltn

Organit~tional - Level Fault 4UNSCH D _" o

Field-Le'vel Checkout (Arm & Verificatio; Z.,. 31X X3- 3.
St aut s P :..nel)

Fiel '-Level Fault Isolation UNSCHFDULZKWt

1167 M 'tor-Generttor Organization:l- Level Checkout Verification; Ti). 21-SMo
(LCF) fig. 1-10A

Organizational- Level Fault UNSCHrDULM1
Isolation UI.DUJ

Org;,nizational- Level Servicing NSCHEDUL10

1412 Vnice Rep( 'ttng OrgnIzstI.n,1-Level Checkout UNSCHEDULF0,"
Signal Asenlhl

0-g:tniz•ttcnal- Level Fatilt UNSCHFDULr
Isolation

Field- Level Checkc.ut Verification; ToO. 31SI- iA

Fi•ld- Le- e* Fiult Isolation UNSCH!ODULED

Field- Level Componcnt Replace- UNSCHEDUKLSO
me nt

InspecticnrJ UNSCHEDULEDI

3013 Console Test Set Organiszational- Level Utilisation Technical A Val Demul
(1Z43) 1-20, Vandrebi f AFr

Fielf--Level Cbeckoat Verifieatios; T. .. 31D9 .'1

Field-Level FaUlt Isolation UNSCHFDUOLx

Voltmeter Calibration UNSr Ertl

44 4,



U 14EM E141 )TA'TUS SUMMAtY

TiON i(yJT v9vf

COMPLETE NO.

r.31X3-3-9-2-1

A.21-SMSOA.-Z-11, '204 ~O367-1 4*Z43

Ti.31S1-iOSW 4-1 .4

al ewc~ntrti5tl1-4-63 WOdOU14 1;S 4*,M

AFB

T. . 33D9-17-26-1

7 -7-

1 4'a
* ."A



DEMONSIRATION RtV1REWN

FIGURE A
MAINTENANCE OPERATION DEMONS4RATtON' EVE

EQUIPMENT ITEM

3092 Programtnmr Group Organizational- Partial Verification; T. 0. Z|-S•M80
Te.t Set Level Utilization Z-28 thru fig. Z-34

(IZ01)
Complete Technical Approval Deii.onst:

Malmstrom AIR
Fit ld-Level Checkout Verification; •IN40 33D9- III

5-26

Field-Level Fault Isolation UNSCHEDULED

Field- Level Self Test Verification; T. 9. 33D9- 111
Adjlistm-ent Generator 8-6 thru fig. 8-3.

Clock Verification; T. 6. 33D9-. II
8-6 thru fig. 8,-

Evaluator A Verification; T.d. 33D9-111.
8-6 thru 8-13

Evaluator B Verification, T. t. 33D9- II.
8-6 thru 8-14

Evaluitor C Verification; T.0. 33D9- 111.
Phase 1 8-6thru 8-15

Evaluator C Verification; T. q. 33D9- IIl.
Phase 2 8-6 thru 8-16 1

Evaluator D Verification; T. (. 33D9- 111.
8-6thru fig. 6- 3-

Evaluator E Verification; T. 0. 33D9- iI
8-6 thru fig. 8- '

Rebet and Verification; T. 0 3. •9-9 Ill.
Generator 8-6 thru 8-19

Pulse Generator Verification- TX 33D9-111.
Reset 8-6 thru fig. 8-3'

Latching Relay Verification; T.Q,. 3 -09-II 1

Bias 11-5

Voltmeter C.-libration UNSCHEDU LD



R M E H~T 5S $TA TUS SUM MA RY

COMPLETION RECORD

PRES IOUS CURREN T
• EVENT DATE REPORT, DATE . . . REPOR-

COMPLETED NO. DATE COMPLETEQ NO. DAE

r.o. ZI-SM8OA-Z- 3, par.
Z-. 34

roya,l Demonstration 1.1 1i -7-6Z EO-3092-1 1-II-6S.1'1

Ik . 33D9-111-3.1, par.

'JD

r.Q 33D9-11l-3-1, par.

r.6. 13D )-Ill-1-1, par.

1.6 331)9-111-3-1, par. I

r. 33D9-I11-3-1, par.

r.0. 33D9-111-3-I, par.

r.Q,. 33D9-111-3-I. par.

r.Q 13D9-111-3-1, par.

".0. 33D9-111-3-1, par.

". 0. 33D9-III-3-1. par.

0O. 33D9-111-3-1, par.

'-3 .

'.0. 33Dq-I1I 3-1, par.

2 - ',"

D I• PAGE



DEMONSTRATION IfQUIRIMEI

FIGURE A
MAINTENANCE OPERATION DEMONSTRATION E%

EQUIPMENT ITEM

3109 Alarm Set Test Set Organizational- I'e'1?lte Attempted Verification; T. (
Level Utilization 4-4
(1296)

VRSA Input Verification; T.O Z0 I -SM$O
Z-4A4hrix fig. 1.4

inner Security Verification; T. 0. 21-SM8O
3-4A thru fig. 1-9

Outer Security Verification; T 9. Z1-5M8
par. 2-4A thru i-. 1-9

Field-Level Utilization (IZ96) Verification; T. 0. 31X3-Z.
"7:-ll8thru fig. 10-2

Field-Level Fault Locator Verification; T. O4 33D9- 13
Checkout 5-9A thru fig. 5-8A

Asitenna Simulator Verification; T. O. 33D9- 13
5-16 thru 5-2

Field-Level Fault Locator Verification; T. 0. 33D9-13
Adjustment fig. 8-1 1

q Antenna Test Set Verification; T. 0. 33D9-13
8-3

Inspection UNSCHEDULED

4W1Z DAC rest Set Organizational- Level Utilization Technical Approval Demons
(1218, 1Z51) 1-0, MaIrmstrom AFB

Field- Level Continuity Verification; T. 0. 33.D9-13.
Checkrut 4- 10 thru 4- 12

Self-Verification Verification; T. 0. 33D9-13
4-lA, 4-ZA

Meter Relay Verification; T. 0.- 33D9- I3
7-1. 7-2

Oscillator Verification; T. 0.' 3D9-13.
7-1, 7-2

Test Signal Verification; T. 0.. i3DQ- 13Si ~ 7-1, 7-2.



rQUIREMENTS STATUS SVMMARY

COMPLETION RECORD-

PREVIOUS,'____ CRRJ4

ISTRATION EVENT DATE REPORIt DATE .

.,__ C m, NO. DAT _1

fication; T. O. 21-SMICOA 10G,-14-6Z ZEO-3109-1 10-15-6Z

.0. Z1-SMSOA-Z-4. par.

.0. 21-SM80A-Z-4, pIns.
1-9

2 1- SM80A- Z -4,

0. lIX3-Z-12-Z, par.
0-2

O, 33D9-137-2-1, par

0. 33D9-137-2-1, par.

0.' 33D9-137-2-1.

0. 33D9-137-Z-1, fig.

1-17-63 EO-3109-2 4k.74.1S

-va; Demonstration
,rn AFB 11-7-62 EO-4012-1 llZg9-62

0. 33D9-133-3-1, par.

0. 33D9-133-3.1, fig.

o 13D9-133-3-1, fig.

0. i3DQ- •-3-3-1, fig..

0.. O3D - I 13-3-1, fig.

ANOWI NO. DZ-G4E34-

1PAGE 36



DEMONSTRATION REQUi EMEN

FIGURE A
MAINTENANCE OPEIAIION DEM~ONSTTION EViE.QU IPME:NT ITEM

Ficld-Level Fault isolation UNSCHIEDULED -

4018 Test Adapter Group Falt•d-Level Utilization (IZ01) Technical Approvil Demonsl
I - 14. Malmetftm AFB

(1Z28, Verification; T., 031X2-32-
1251)

(1201) Verification; T. 0. lIX3-12-

(3092) Verification; T. 0; 33D9-Ill
5-26

(425Z) Verification; T. M. 31X2-63-
Field-Leve l Sell Text Verification;T. O., 13D7-50-
Checkout 5-7 thru fig. 5-4

Modulc A4 Verification; T. 0. ý3D7-50O
5-7 thrkl fig. S-4

M ,ule A5 Verification; T. 0, 33D"-50.
5-7 thru fig. 5-4

Mf)o..ule AS Verification; T. 0, i3D7-50.
(Model A) 5-7 tbru fig. 5-4

Generator A6 Verification; T. 0. 13D7-50-
5-7 thru fig. 5-4

C.nverter A7 Verification; T. 0' 13D7-50.
5-7 thru fig. 5-4

Simulator A8 Verification; T. 0: ý3D7-50.
5-7 thru fig. 5-4

Field-Level MX- 3618
Adjustment

Stimuli Eval. UNSCHEDULED
Ckt.

Voltage Reg. UNSCHEDULED
Ckt.

Buffer Amp. UNSCHEDULED
,.,d Ckt.



CU ,MENTS TATU% L U mP.'-AiA R ..

COMPLETION RECORD

PREVIOUS CURREN T
JRAI ON EVENT DATE REPORT DATE REPORT

COMPLETED NO. DATE COMPLETED NO. DATE

)vaI Demonstration
r. AFB

0. 31XZ- 32-3-2

0. ýIX3-12-B-z

0. ý3D9-111-i-i, par.

0. 31XZ-6Z-4-1, por. 5-9
).; 3D7-50-3- I, par.
41

Oi D7-50- 3 -1, par.

44
0. ýiD7-50-3-1, par
4

0. 3D7- ,- 0- 1, par.
4' Ii
0. i3i)7- 500-I, par.

4 I
0O, ý D7 -50 - 3-1, par.

4

0, il)7-50-3-1, par.
4

2 ~ ~ffENUFAAWNO.fi&hA



DLMONSIRA~iON REQJ)IREMLNT$

FIGURE A
MAINTENANCE OPERATION DEMONSTRATICN EVENT

EQUIPMENT ITEM

Eval. & Univib. UNSCHEDULFD
Ckt.

False Eval. Ckt! r '( 1I-' ULF"

Self Test Ckt. I r F I:LE)

Response Time , ilF IL,

Eva].

Ref. Voltage UNSCHEDULED

MX-42.14

Self Test Ckt UNSCHEDULED

Stimulh Gen. UNSCHEDULED
(25- 33140)

Stimuli Gen. UNSCHEDULED
(Z5-33141)

PP- 3377

Univibrator UNS(AHEDULED
Ckt.

Clock Pulso UNSCHEDULED
Simulator -
(25-33111)

Clock Pulse UNSCHEDULED
Simulator
(zs-3 115)

Clock Pulse UNSCHEDULED
Supply
(Z5- 3 1112)

Clock Pulse UNSCHEDULED
Suppl\
(25- 1311 1)



REQ;C, I RE V f.-. TS STA TUE S UMMA RY

COMPLETION RECORD

_PREVIOUS 
CURRENT

'45TRATICN EVENT DATE REPORT ___ DATE REPORT

ETED NO. PDATE COMPLETED NO. DATE

D ,

:D:

'I

DI

PAGD3'Dt

~Af~f~f IN 0. D&.J4,.
IPAGE 38



DEMONSTRATION REQUIREME:•,

FIGURE A

EQUIPMENT ITEM MAINTENANCE OPERATION DEMONSTRATION EV

Power Supply UNSCHFI)ULED
(2s- 33122)

Power Supply UNSCHEDULED
(2S- 33125)

POVer Supply UNSCIHEDULED
(25-3 3 12t)

PP- 3378

Power Supply UNSCHEDULED
(2S- 33132)

Pov er Supply UNSCiEDUILED
(25-331 35)

Po. er Supply U NS(iF/)U LED
(25- 331 3b)

PP- 337t,

Po er Supply (.'NSCIIFDULEr)
(25- 35l3U)

Po',er Supply LUNSCHFDULFD
(25-3123)

4:)45 _lcvaitr Work (Ctge Organizwt:onal- "evel Utilization UNSCHFDULED

l"ield-Level Ch(ckout Verification; T. C)., 35A4-2- 3

F'ild-Level Fault Isolation UNSCHEDULED

Field- Level Servicing UNSCHEDULED-

Field-Level Repair UNSCHEDULED

4 1 S2 Base MaNtvtnance Field-Lev'l (1201 Draker A6, Verification; T 0. 3OX3-.I2-
SlF.ac tr ,,:i ( ltv I est Utilizatirn Part No. -40) 11 - 17 thru II - Z3

(1201 Dra ,er A6, Verification; T.O. iIX3-12-
Part No. -50Q It -17 thru 11-23

(1201 Dra'~er A7) Verification; T.O. ilX ý-12-
12-15 thru 12-19

V



REQ.r .~Mf.'. ' STATUS SUMMA kr

COMPLETION RECORD

PREVIOUS ____CURRENT
)NSTRATIC)N EVENT DATE REPORT DATE REP RT

DAT DATE_ _EPOT _

COMPLETED N O. DATE ;COMPLETED .NO. DATE

ED

E D

ED

ED

ED

ED J12- 18-62 F:O-4043-1 12-18,-62

E5D-6 EO-4043-2 1-Z-43

1.0, IX3-62 8-2, par.
.23

r.o. IX3•l&-8-Z, par.

r. c •. •-N 1 --8-2, par

IP 39NO.|PAGE 39



D EM 0 T' Ta T 0 N R E RE, Af N T

FIGUkE A

MANIEý.AN t OPERATION D)EMCtNISTRATION EVUt-EQLJiPMIt.'1 ITEM

(1243 FA. Pover Verlfication ;T. 0. 31X3-3-9-4
Fi'lter)l -

(1 41 Telephone, Verification; T.01' 3]X3-3 3 .
Xntr. Control)

(13M8 Arm & Ver~iication; T. 0. 3lX3-3-9-
Status Panel)

3013) Verification; T.O. 1I3D9-17.2

WO92 Self Test Veritication; T. o, 33D9- 111-
Gen. ý 8-6 thTu fig. 8-3

3092 Clock) Vrification; T. 0: 33D9- I I -
8-6 thruzig. 8-3

('Q2 Evaluator A Vi.ritication; T. 0, 33D9- I1l -

8-6 thru tig. 8-1 V

13W)12 Evluator B Ver,fcation; T. 01 13D9- 111.
8-6 thru fig. 8-14

t( lq2 Evhlutor Verificati•n; T. 0. 13D9- I I .
C(4) 8-6 thru fig. 8-15

(W•zt2 Evaluator Verification; T. 0. 33D9- 111.
(102) 8-6 thru 8-16

',ý)2 Fvalu;itor D) Veritication; T. 0, 3 iD9 -111
8.t thru fig. 8-3

1092 Evaluator E) Verilication; T. 0.. 3D9- III
8-6 thru fig. 8- 3

(3092 Reset & Geni Vrilcation; T'. (.'" 33DO- IlI
8-6 thru fig. 8-19,

, 05092' Pulse Gen. Verification; T (', 33Dq - III

Reset) 8-6 thru fig. 8.3

(3109 Antenna Verificatioil; T.0, 33D9-13?
Simulator) 5-16 thru 5-42

i (Dummy Decoder

Assomblyj.



Ut•, S T# A T' U• £T S M I<A, R

COMPLETION RE•'ý.RU

PREV1OU TRA TtN CURRENT

,TTN VETE REORT DATE REPORT

" COMPLETED -- N. . .DATE -COMPLETED T. ---DATE

'.O. 31X3-3-9-.Z-l, par.

r. O."IX3- 1 "-2-1, par.

r o0 .X3-3-9--I, par.

r.o. 13D9-17-Z6-1

r1. , 3D9-11-.-1, par. I,
8-3 1 ,

1-3

r~o.~3I 4 1 II3~Ipar.

ro, 0 3)I)-I11-3-1, par. I

R- 14.

T.0, "~D(4-L1 H 1 par.

T. OfD.I-3.I- par. .

T.0, B3D'4-1 j-3-1. par.
8 - I i#

T , 0,, 3DQ-1-I -j- 1, par.

8-3
T. 0. 3D-1 17-2 1, par. i

8-I I

T.O. •j..330 11-3•-1. par. I

T.O." 3tD' I-H7-A-1, par.11

1-28-63 To Be Wri ton

A'D•- I NO. DM-0,934-22'IPAGE 40



rD EM R7 • A IIION REQUIRLM EN

FIGURE A

VQUIPMENIT ITEm MAII,ý'TErý'ANCE OPERAIIO, DEMCNSTILTTIo. EVEPý

(3109 Fault Verification; T, Oj 3309-1 37-;
Locator) 5-9A thru fig, 5.4A

Verification; T. Oj 33D9-1 17-i
8-1

(4252 P\. r Supply Veritication; T. 0i 31X2-62-,4.
Contrui)

(4252 Reg. Po'.,er Vcrilication; T. O, 31XZ-62-4
Supply)

-(4252 Verlnier Verification; T. O0 }IXZ-6Z-4
Indicator)

(42r)2 CSD Vcrificat ,on; T.O'. 31XZ-62-4
Verdfier Unwty

(.14tO0 SItnuiator Verificatr'on; T. 0. 33D9- 14-2
Set) 5-10, fig. 5-!

(1412) Verification; T.0. 11SI-ZGSA

(44'? 1) Verification; DZ. 10825-44

(1284, 1289) Verification, T.O. 35C2-62-8-

(12f- Receiver - Verification; T1.0 3IX -2- 12
Xntr. .7-l() thru lig. 10 Z

(12")6 Converter . V'r,ticatiori; T. 0. 31X 3-2-12
Monitor) 8-8 thru fig. 8 2

(129h P,.,ter Veritication; T.0, 11X3-2-12
Supply) o16 thru fig. 9A4

Fiel1 d- L,tcv,'l MIantcian( e Veri•icatlon; T.O. 33D9-6-21
(heckwit Table 4-8, fig. 4-1;

F:l'c. Dunlfly Vrification; 1. 0, 31D ) 6-21
Load 4 10

Test Set Po-.er Veriticatior; T. C. 33D4 -6-2 I
Supply 4- IZ, fhg. 4.6

!9



....CMFPLLIION RF(CORL)

___PREV~IOUSŽ~ CURRENT
STRATK r'. EVEN'T R IOT * DAERPRDATE AERFR

C,ýO PL ETED NO. DATE 'iCOMPLETED NO. DATE

0; i33Lj- 1 17-2- 1. par.
5-§A

0; 31XZ-(bZ'-4-1I

0' lX2 6~2- 4-1I

.0. 33r)14-14-26-1. par.

0ý iUSl -ZCSW4-1

2 sc- 1U25 -44 3-

0.' 3N1X 2- 12-2, par.
10

.0 ~iX3-2- 12-2, par.
2

par.

.0. ~D9~(-i I.par.

*O~ fD~) b1-lpar.

AF0JfLf#AW INO. DZ-14934-;

2 IPAGE 41



DEMONS TRAfI ION RIfU IRAFMEI

FIGURE AFIURE A MAINTENANCE OPERATION DEMONSTb.T40N EVEQU IPMENT• ITEM

Field-Level Converter - bNSC)IrDU VD
Adjustment Monitor Test

Set I

Launch Simulator UNSCHEDULED i
Test Set

4252 Code Inserter - Organizational- Level Utihxotion Technital Applrovl Deminsi
Verifier I-Z3,. Ellswortb AFB

Field-Level VUR & FSA Ve: ificr.tton. T.c. 31X2-62-
Checkout 5 -q.

End-to-End UNSCHFDU LED

FIteld-Leve1 Fault Isolation UNSCHEDULED

Fi•eld-Level Poer Supply Verification; T. O 31Xz-Z-
AMjustment Control

Code Indicator Verification; T. 31XZ-6Z-,
Reg. Power Verific-ation; T. 42- 3I•.-6Z.-

Supply

Ver~tigr UJLzt Verification; T. 31X2-6Z--
Indicator.

CSE Verifier Verification; T. 3IXZ.6Z-.
Unit

Coder Unit UNSdEDUL LED
B~ru hev

Inspection UNSCHEDULED

4487 Commanid Signals Organizational- Pariial Verification; T.d. ZI -SM0A
Simulator Level Z-73

Utilization
Complete UNSCHFDULID I



SUIREMENTS STATUS SUMMAAW

COMPLETION RECORD

STTINVt'TDATE REPORT DATE REPORT-
S/COMPLETED No _DTE_______NO DT

D1

ov*1 Dem motration
h A.FB

.t.31X2 6Z-4.1, p-

.oý 3IXZ-62-4-1

C IX2-6Z-4- Ii

lIX2-62 4-1

) 11-7-61 E7O..AZ5Z-l 11-7-62

0. I-SMROA-2-3. par.

INO
I PAGE 42



DEMONSTRATION R I iZt EI

FIGURE A '
SMAINTENANCE OPERATION DEMONST T1ON EVI

EQUIPMENT ITEM

4489 Message Gine" itot Organiv-tion4l- Partial Verification; T. zlo•I

Level par. Z-73
Utiljz;ýtlon

Complete UNSCHEDULE6

Field- Level Check,.,ut Verification; D 10.S5-43

Field-Level Failt Isolation UNSCHEDULEr

,49(0 M isaile L aun-h O~g~nizat w"n al - P~irtial Verification; T., . ZI-SM8
Flect'ir',l F-ict, n Level piir. 2-73
S~mnlu•ttu" Set -:li7.a. i,)fl

C~mplete UrNSC HFDULEF
I.

Field- Level Simulator St Verification; T' 33D9-1,
Checkout 5-10, fig. 5-1

I "

Recorier Verification; T. . 33D9-i,
5-12

Fieln- Level F•iult Isolation UNSCHEDULED

44qi L:.m4nch F:L, ilkt OrganizAtio-nal- P.rti-0l Verification; T. Do ZI-SMs
Start up Unit Level 2-73

Utilization

Complete Verification; T. 1. ZI-SMS
2-67, fig. 2-3,7

Fiel-Level Checkout Verification; j) (0825-44

Field-Level Faalt iLola.tion ULNSCHFDUI

Field-Level G ro Start UNSCHEDUL$
Adjustnept Power Supply ULNSCHEDU LE•

Assy

___,_IiI II



RE4;REMENTS STATV $ UMMARY

cdwpUIIT4> RECORD

PREVIOUS CUlRUNi
NST '7ION EVENT DATE REPORT DATE

COMPETE NO. TA CMPLT2 WO. OAT[

T.D 21-SMSOA-2- 3,

D IOBZS-43

T,. 21-SM80A-2-3,

T. 33D9.14-26-1, par.

T. D.33D9-14-Z6-1, par.

LID

T. D. 2-SM8OA..2-3. par

T. 0.ZI-SM8OA-2-3, par -- 3 The
-17

D4,10825-44

LSD

I'44



6.4 CURRENT EVALUATION/OBSERVATION (E/O) REPORTS

The following pages contain the seven E/O Reports completed
during the period covered by this document. The reports are
arranged in numerical order, by report number.

Each E,'O Report consists of a M Checklist and a supplementary
rating analysis. The checklist contains numerical ratings for all
major Maintainability features observed and evaluated during the
indicated demonstration event. The supplementary rating analysis
accompan- ing the checklist both substantiates the numerical
ratings and provides constructive recommendations. The recommend
ations propose specific improvements to be made in order to
attair Good" Maintainability.

AMel J 'WS o.D2-14934-2

. P44AN



( port No. EO-I''01-1/392-1, Dat 1 January 18, 1963 Page 1 of 9

Prepared by n L,. Wri1ht 2-5Y61 M/S 50-66 hono JU 6-663

Figure A No. 101.No on Prc rranimer Group/Programmer Group Test Set

Dwg. No. 92-920 16-87/2-95-96725-1 Serial No. Not Recorded

Observed Event Demo,. 1-18 Location A.1almstrom AFB Date November 7, 1962

Title or Description Fault Isolation of Programmer Group

T.O. Procedures T.0. 21-SM80A-•:-3: Par, 2-52 through 2-60

MAINTAINABILITY CHECKLIST

I Fault Isolation I 14 Lines and Cables

"2 Standardization 15 Fastenors., ýN / o .. . r 3

3 Interchangeabilityio 16 Covers, Cases, Shields

41Packaging,, K~ounting 1 17 Disposable ModulesN1

5 Acceasibility 18 Test Equipment

6 Work Space 4 19 Servicing, Handling, Equip. I

7 Testing, Servicing 13 20 Tools N/A

8 Displays 11 21 Platforms, Stands, Shelters N/A

9 Handles 122 Technical Order 3

10 Labels, Marking 1 3 _Fi-uro A N/E

11 Controls 1 24 .Form B/C E
12 Work Aids 25 Spocifications N

13 Connectors, Connections 2 Personnel Requirements
__________________________N/E

CFEC!MIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/0 No Observation Possible
2 Unsatisfactory Ma'.'ntainability N/E Not Evaluated
1 Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.

ATTACHMENT: "Minutes of Post-Demonstration Critique of Class I Demonstratiop 1-18"

8 November, 1962 D2-14934-2 Page 45



Report No. EO-1201-1/3092-1 Page 2 of 9

Item 1. Fault Isolation

General Fault isolation capability is apparently quite good, except during
final end-to-end checkout. If a malfunction indication occurs during end-to-
end checkout (paragraph 2-60 of T.O. 21-SM80A-2-3), repetition of the entire
programmer group checkout procedure is required. It would be much less
time-consuming if the end-to-end checkout procedure contained instructions
directing the technician to repeat only specific drawer checks for any given
malfunction indication. (NOTE: This problem so impressed the Air Force
Technical Approval Team that it was made a matter of record. Refer to
paragraph 3 of the attached Post-Demonstration Critique Minutes.)

RE COMMENDATION:

The Programmer Group end-to-end checkout procedure should be revised
to include instructions directing the technician to repeat only specific
drawer checks for any given malfunction indication.

Item 5. Accessibility

Programmer Group connectors, to which test set cables must be connected,
are located at the top rear of the rack. They are therefore not readily
accessible without a stepladder. Moving the stepladder in and out of position
is time-consuming and clumsy, and might conceivably lead to damage of the
test set. The ladder cannot be left in position, because it obscures the
equipment and is simply in the way.

RECOMMENDATION:

One possible way of eliminating the ladder problem would be redesign of
Figure A 1201 to provide completely accessible test connectors, possibly also
eliminating the necessity for breaking some of the connections at the top rear
of the rack.

Item 7. Testing and Servicing

One of the paramount Maintainability criteria specified for Minuteman in STL
Document 6120-6882-DU-RDI (and restated in M Memo 62-1) requires that
test points for fault isolation at the operational site be brought to standard
connectors on drawer fronts. The implication is that test connections are to
be readily accessible. Programmer Group drawers have indeed been provided
with individual test connectors, but many additional connections are required
at the top rear of the rack during checkout. The poor accessibility of these
connections is discussed under Item 5.

RECOMMENDATION:

The test connectors recommended under Item 5 should be located on the face
D2-14934-2

Page 46



Report No. E0-1201-1/3002-1 Page 2 of 9

Rtem 1. Fault Isolation

General Fault Isolation capability is apparently quite good, except during
final end-to-end checkout. If a malfunction indication occurs during end-to-
end checkout (paragraph 2-60 of T.O. 21-SM8OA-2-3), repetition of the entire
programmer group checkout procedure is required. It would be much less
time-consuming if the end-to-end checkout procedure contained instructions
directing the technician to repeat only specific drawer checks for any given
malfunction indication. (NOTE: This problem so impressed the Air Force
Technical Approval Team that it was made a matter of record. Refer to
paragraph 3 of the attached Post-Demonstration Critique Minutes.)

RECOMMENDATION:

The Programmer Group end-to-end checkout procedure should be revised
to include instructions directing the technician to repeat only specific
drawer checks for any given malfunction indication.

Item 5. Accessibility

Programmer Group connectors, to which test set cables must be connected,
( are located at the top rear of the rack. They are therefore not readily

accessible without a stepladder. Moving the stepladder in and out of position
is time-consuming and clumsy, and might conceivably lead to damage of the
test set. The ladder cannot be left in position, because it obscures the
equipment and is simply In the way.

RECOMMENDATION:

One possible way of eliminating the ladder problem would be redesign of
Figure A 1201 to provide completely accessible test connectors, possibly also
eliminating the necessity for breaking some of the connections at the top rear
of the rack.

Item 7. Testing and Servicing

One of the paramount Maintainability criteria specified for Minuteman in BTL
Document 6120-6882-DU-RDI (and restated in M Memo 62-1) requires that
test points for fault isolation at the operational site be brought to standard
connectors on drawer fronts. The implication is that test connections are to
be readily accessible. Programmer Group drawers have indeed been provided
with individual test connectors, but many additional connections are required
at the top rear of the rack during checkout. The poor accessibility of these

( connections is discussed under Item 5.

RECOMMENDATION:

The test connectors recommended under Item 5 should be located on the boe
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C (RECOMMENDATION: (Continued)

of a new drawer A5, which would replace the present blank panel between
drawers A4 and A6.

Item 10. Labels and Marking

a. In preparation for the demonstration, a Boeing technician inserted a faulty
circuit board in one of the Programmer Group drawers. He had to try
several times before he was able to insert it so that it would mate properly
with its connector. The difficulty was caused by the fact that it is very hard
to select simultaneously the proper slots into which both ends of the card
should slide. It is quite easy to start the card in non-opposing slots, result-
ing in crooked card installation and possibly causing connector or card damage.

RE COMMEINDATION:

All slots in which cards are installed should be plainly marked to differentiate
them from unused slots. Opposing slots should both be marked, to preclude
misalignment of boards during insertion.

b. Plastic program cards are used to operate the 3092 test set. Though'the T.O.
contains instructions specifying proper insertion of the cards in the card

( reader, it would be quite possible for a technician to insert them wrong-end-
first.

RECOMMENDATION:

Test set program cards should have a positive printed indication of the
proper end to be inserted into the card reader.

Item 13. Connectors and Connections

a. Because of the fact that the 3092 Test Set was apparently designed to connect
to several already - existing operational connectors of Fig. A 1.01, there are
19 cable connections to be made before any checkout can be accomplished.
Naturally, this is very time-consuming, especially since the techn icWan
must make over half of them in an area of limited accessibility, while stand-
ing on a stepladder. (NOTE: This problem, too, was made a matter of record
by the Air Force Technical Approval Team. Refer to paragraph 4 of the
attached Post-Demonstration Critique Minutes, which is a dignified summary
of the much more vehement off-the-record comments made by several of the
critique attendees).

RECOMMENDATION:

The multitude of connections required could be greatly reduced through in-
corporation of the test connectors recommended under RIem 5 and 7. Large

D2-1434-2
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RECOMMENDATION: (Continued)

( multi-pin test connectors should be used, combining many circuits which
under present conditions can be completed only by separate connections to
many existing operational connectors.

b. It undoubtedly will remain necessary to disconnect at least some of the
connections at the top rear of the Programmer Group, to isolate the equipment
from external circuits during checkout. But it may be possible that some of
the operational connections could remain intact without affecting the checkout
operation.

RECOMMENDATION:

Only those operational programmer group connections which would affect
the checkout operation should be disconnected. As many connections as
possible should remain undisturbed.

Item 14. Lines and Cables

The programmer group checkout procedure requires self-test of the 3092
Test Set before actual checkout of the programmer group. Special self-test
connections of the 19 test set cables are required; this occupies over half
of the time required for self-test performance. Of the 19 cables, 16 are then

(C disconr.ecied (from the special self-test distribution box) and reconnected
elsewhere. By the time this is accompllshedthe area around the programmer
group resembles the aftermath of an explosion in a spaghetti factory, no
how methodically the reconnections were done. The programmer group is
draped wiLh cables of many different sizes; the smallest cables incongruously
are terminated in the largest connectors, to mate with the operational
prcgramraer group connectors. Through it is not noted specifically in the
attached Minutes, the Technical Approval Team Chairman stated during the
critique that there "must be over 1000 dollars tied up just in cables and
connectors for the 3109 Test Set."

RECOMMENDATION:

Incorporation of the programmer group test connectors recommended under
Items 5, 7, and 13a, coupled with redesign of the 3092 Test Set as recommended
under Item 18, would greatly reduce the confusion and loss of time which are
inherent in checkout of the programmer group under present conditions.

Item 15. Fasteners

A Boeing technician removed the cover of a programmer group drawer to insert
a faulty circuit board. The cover was held by 26 non-captive screws.

Dl- 14134-4
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RECOMMENDATION:

Fewer screws should be used to hold programmer group drawer covers.
Captive screws wodld be much more desirable than non-captive screws,
to facilitate handling.

Iem 18. Test Equi1ment

a. As mentioned under Item 14, special self-test connections of the 19 test set
cables, 16 of them to a separate "suitcase" distribution box which is
considered part of the test set, are required. The distribution box serves
no other purpose than to interconnect the cables during the self-test procedure.
The time presently required just for making all the self-test connections Is
over half an hour. (The whole self-test, including hookup, takes less than
an hour.)

incorporation of the prcgrammer group test connectors recommended under
Items 5, 7, 13a, and 14 would require redesign of the 3092 Test Set Fault
Locator, to provide compatible test cabling. The redesigned fault locator
would have a significantly reduced number of test cable connectors. In fact
the reduction would be so significant that it should be pcssible to incorporate
the self-test interconnection function now performed by the distribution box
into the fault locator itself. The self-test interconnec.i..n connectors could

(- be placed on the fault locator in the space to be vacated through reduction
of the present number of test connectors. The test set would then comprise
only two "suitcases" instead of three, since the distribution box would be
eliminated.

Reducticn in the number Cf test cables would alleviate the problems which
are naturally inherent in storage and handling of so many cables for one
purpose. It would al3o achieve a time saving of well over 10 per cent in
the total programmer group checkout operation.

RECOMMENDATION:

The advantages to be realized through redesign of the 3092 test set (and
the 1201 programmer group, of course) are great enough that such redesign
is strongly recommended.

b. An even more significant time saving could be realized if the Test Set re-
design were to include incorporation of a semi-automatic program card
reader. Perhaps as many as _-00 cards must be used during the entire check-
out operation. Manual insertion of that many cards, one by one, is naturally
very time-consuming and tedious.

RE COIMMNENDATION:

Redesign effort should include at least consideration of the possibility that
a suitable semi-automatic card reader might be incorporated In the test set.4 _D2-_0_4ag
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NOTE

( Recommendations under a and b, above might not necessarily be valid if
the present Programmer Group maintenance philosophy were abandoned. If
a philosophy of • holesale drawer replacement without on-site checkout were
adopted, actual usage of the 309'_ Test Set might not be frequent enough to
allow a significant overall time saving through incorporation of the recommended
improvements.

c. "The card reader handle must not be left in the up position for more than
three minutes during the following tests. Launch Enable Switch may burn up
if card reader is engaged more than 3 minutes. This caution does not apply
to card number -'216."

This caution note is inserted afzer paragraph 2-60 step a. of T.O. 21SMSOA-
2-3. It is hardly adequate as the sole protection against burning up the Launch
Enable Switch. The technician certainly cannot be expected to start a stop-
wvvtch each time he lifts the handle, because he isn't told to do so. And, since
he is primarily concerned with performing the step-by-step checkout procedure,
it will be very easy for him to forget the caution note before he gets very far
into that procedure.

RE COMMENDAT ION:

C Automatic protection of the Launch Enable SwiLch should be built into the
3C9." Test Set. A timer should start each time the handle is lifted, and
automatically either sound a warning or disconnect the circuit after three
minutes.

d. Part numbering of program cards is very confusing. Card decks and in-
dividual cards are identified by dash numbers of the same drawings. As a
typical (but hypothetical) example of the confusion that can result, assume
that declk no. 25-26646-1 contains cards no. '5-26646-137 through no. .5-
r.6646-164. If the technician is informed that the -1 deck contains cards
-137 through -164 he can grasp and remember this fairly well. He will even
be able to sort the cards properly if tihe -1 deck inadvertently gets mixed
with a -13 deck consisting of cards -108 through -135. But what happens to
the cards when there is a minor equipment change?

Suppose that equipment rework necessitates changes in cards -138, -147, -149,
-151, -152, and -161. These dash-numbers must be dropped and six new cards,
-165 through -170, must be added. Of course this changes the deck dash-number
to -2. And whLt cards does it contain? The ease of remembering is suddenly
gone, because the deck is no longer an easily remembered unbroken sequence

of card dash-numbers. Now how can the technician at the Launch Facility
sort mixed decks, or even be sure his unmixed deck is really complete?

(. For that matter, since individual cards are marked only with the card dash-.
number and nowhere indicate the deck dash-number or equipment part numbe3
to which they apply, how can he even be sure that deck is actually the proper
one for the equipment he is checking?

'rn1494*342
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NOTE

The above example is really more factual than hypothetical. It is based
upon the situation which actually exists for the card deck specified in
paragraph 2-59 steps a through I of T.O. 21-SM80A-2-3. The only thing
hypothetical is the initial deck configuration.

RECOMMENDATION:

The best way to minimize confusion among the maintenance personnel would
be to adopt a card deck numbering system in which each deck is composed of
serially-numbered cards (beginning in each case with 1, 2, 3, etc.), all bearing
the deck part number. Equipment changes should be accommodated by decks
with new dash-numbers to the basic deck part number, but each new deck
should again have cards numbered 1 and on. Then if the technician's deck is
incomplete or contains cards belonging in another deck he will know it
immediately.

Item 22. Technical Order 21-SM8OA-2-3 (changed 6 January 1963)

a. Paragraphs 2-56 through 2-60 are Inconsistent in their methods of identifying
test set program card decks. The identification used is:

( Paragraph 2-56 step a - "..5-30947-125 through 25-30947-147"

Paragraph 2-58 step a - "25-31059-106 through 25-31059-110"

Figure 2-34 - "Deck Number"
"25- 26C43-140"
"25-26644-1"
"25-26644-165"
"A5-2,6645-4"

Paragraph 2-59 step a - "deck no. 25-26646"

Paragraph 2-60 step a - ":.5-2UG3;.-165 through 25-26642-232"

Note that in some cases reference is made to a series of cards, and in others
a deck number is specified. No information is given to indicate how many or
wlhat cards constitute a given dock (until farther along in subsequent steps;
and *. •n the technician is simply told, for example, to use "card numbers -139
through -171 except for numbers -147, -149, -151, -152, and -161," without any
indication of the deck number). No information is given to indicate that a given
series of cards may intentionally have missing cards (until, again, farther along
in subsequent steps). The inconsistency and incompleteness of information

Pqte 11M
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are very apt to confuse the technicians, and in fact did confuse the Boeing
technicians who conducted the demonstration covered by this report.

RECOMMENDATION:

Each card deck and its contents should be completely identified in the first
time it is specified. Example: "Remove program deck 25-26646-2 (cards
25-26646-137 through -171, except for missing cards -138, -147, -149, -151,
-152, and -161) from card container for..." (All of the statements tabulated
above should be revised.)

b. Paragraph 2-56 step a initiates use of program cards "25-30947-125 through
25-30947-147.7" Then, during use of these cards, paragraph 2-56 steps v-1
and ax-1 require use of cards -148 and -149, respectively. From the associated
text it is obvicus that steps v-1 Znd ax-i were inserted as alternates for
paragraphs steps v and ax, to be used when a 25-26725-2 test set is used In
place of the original 25-26725-1 test set. Apparently paragraph 2-56 step a
was overlooked when the change was inserted.

RE COMMENDATION:

Paragraph 2-56 step a should be changed to include the -148 and -149 cards.
To accomplish both this and the recommendation made under a. above, the

( following revised wording is suggested to replace paragraph 2-56 step a:

"NOTE

"Omit step a when using test set 25-46725-2. Omit step a-l when using
test set 25-26725-1.

"a. Remove program card deck 25-30947-:• (cards 25-30947-125
through -147) from card container. Insert deck in UNTESTED
CARDS slot of Fault Locator (figure 2-26).

"a-L Remove program card deck 25-30947-3 (cards 25-30947-125
through -149, except for missing cards -128 and -139) from card
container. Insert deck in UNTESTED CARDS slot of Fault Locator
(figure 2-26)."

c. Paragraph 2-56 step b specifies that, among other required indications, a red
light "should start to flash at 4 cps." The immediate reaction of a technician
reading the requirement is to attempt a count, to verify that the rate is indeed
4 cps, as specified. Naturally, it is impossible to count that fast, and twice
as impossible to count the 8 cps specified in the note of step 2-56 ap (3).

D2-14954-2
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RECOMMENDATION:

Visual verification of 4 cps and 8 cps flash rates is impossible. The 4 cps

and 8 cps rates should therefore be replaced by general descriptive terms
(such as "rapidly" and "very rapidly", respectively). Steps requiring such
generalization are 2-56 b, 2-56 ay (3) NOTE, 2-56 ay (5), and 2-57b.

d. Identical notes inserted before steps 2-56 d, 2-58 c, 2-59 f, and 2-60 c
specify the proper orientaticn of program cards for insertion in the card
reader. The note states that "cards must be inserted with printed side up
and the cut end toward the operator inserting the card." Since the operator
is free to move anywhere he pleases around the fault locator "suitcase.,"
this is not a very precise instruction.

RECOMMENDATION:

Program card insertion ins.ructions given in the notes preceding steps
2-56 d, 2-58 c, *"-59 f, and _-60 c should be changed to use a fixed object,
rather than the operator, as the point of reference. For example, it would
be much more clear to sLate "Cards must be inserted with printed side up,
and cut end away from the card reader," or "cards must be inserted uncut-
end-firsL, with printed side up."

e. Paragraph 2-59 tells the technician to look up a card deck number in figure 2-34,
and then to "Use this deck after performing steps a through j." Steps a
through j then use an entirely different deck. Reference to figure 2-34 in
paragraph *-59 is premature, and only causes confusion in the technicians'
minds.

RECOMMENDATION:

The second and third sentences of paragraph 2-59, referring to figure 2-34,
should be deleted. SLop 2-59 k should then be revised to direct the technician
to figure .1-34, for selection of the proper card deck to be used in steps 1 and on.

f. Steps 2-59 i and 2-60 e do not disclose whether the cards specified following
the words "except for" are inteilonally missing or are present but will not
be used. This might be confusing to the technician.

RECOMMENDATION:

Steps 2-59 1 and 2-60 e should be revised to indicate specifically that certain
cards are missing. This can be accomplished easily by revising the wording
to read "... except for missing cards... " etc.

! CI
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HEADQUARTX:ýS
SITE ACT VATION TASK F0?CE
BALLISTIC SYSTwS DIVISIO.N (AFSC)

LMalms trom AFB, Montana

TO: Members DATEs 8 November 1962

SUBJECT: Minutes of Post-Demcnstration Critique of Class I Demonstration
1-18

FROM: Lt Col IHahnemann

1. The demonstrction was conducted at Site B-5 on 7 November in accor-
dance with T.O. 21S:.:80A-2-3, 15 September 1962 and 21S.3OA-2-3C, 27
Septcmber 1962. The TAT agreed that the demonstration was conducted in
a satisfactory manner and authorized the Chairman to so notify The Boeing
Company.

2. The TAT made the following recommendations for Demonstration 1-18:

a. BSD -::hibit 61-32 presently states operating crews are to have no
knowledgo of location of fault. This is unimportant. Since the demon-
stration is provir.n the adoqu:.cy of the T.O. and equipment, proper operation
of equipment loc.%ting the fault satisfies the purpose of the demonstration.

b. It i. recom-mended that VRL.ý be in an operating condition prior to
beginning the three re&:.ted demonstrations, 1-18, 1-19, 1-20.

So. The !_R should reflect the VRShA be queried just prior to the
fault, durin; the fault and after the fault removed.

3. There defi-.itely is lack of correlation of T.O. and 'Y&IR and card in
regard to identification of cards w:here the fault may be. Yajor Fulton
of TAT will contact "r. Volke of The Boeing Company Engineering to inform
him of the problem and make the reco..endation for what action should be
taken to resolve these problem areas.

4. The procedure for self-test of test equipment is over-complicated
and time-consuming because of the necessity for connecting and removing a
total of 19 cables.

5. .T.e Boeing Ccmpany crew which performed the demonstration is to be
commended for the manner in which the demonstration was conducted. This
demonstration crew was under the direction of Michael Halsey, TBC.

6. A711O 22's generated against this demonstration will be attached to
these minutes.

D2 1404-2
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7.Attendees:

1r.7. P . TBr~r 3C

),r. F:T. P. .>ny V Vmare" C Q

C 'r'

!.C. 3. Alkleon V2' TL

Ca-pt -- i Curtis ST En-

Lit Cc,! ýI~tcn sA-'C (341st)
Lt Col h. HI. Hah-ne:mrn, Chr2.irrnan SATLF Ener

II3RTH.IIiN..~:AXLt Col., Chnir~an A. Mi. U~TO-N, Lt Col (SAO) 341st

FI%'\".CIS .. :ZC-tainf, OOX.ýA ~ RAL2 D. CLAXTO.,AC
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I Vault Isolation 4 14 Lima aM Cables

2 Steanadiaation 4 is Faetoerws

3 140" aWl.ty 416 Covers# Casess ShieAs 3

4 15k41118 bAIitNg 3 17 Disposable FKoduleeN/

5 Asessuibllity 18) Test squipmak

Work Spaee 19 Berv"ing, Kiodliag# 3suiPO

*7 Testlml 5gnieiui4 20 Tools 2

9 "dies 4 22 Ifech _________________

10 Label. Matking 4 123 VSlure A

-u Centro" s ~Folu3
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Ztsm1" "W ~ .TelsreSpemax of the comeal Tt sot MIIMN. to soemad to
k, the bottom of the easeo by 22 esoee. wahis appoere to be maf eeiA*aumber.

oodseeadatioss The number of sorews should be rodneed. %m, should
ade &uate.

b*. 'T.t Cables for the Console Test -got ane 4tewed IS the 11d .f the ease,
beag retained by a hiaged eovet. The hiaged ecter isUsed wit
sponge rubrof approximately two lashe" tb.iness Theeaseedsie
sand apparently usneosessay, thioknsess of the paddiag resalts insem

*. *. ~~siderable difficulty is 4oloslg the severe sa" makes eaoful aue
sent of the cables necessary

Recommendations The thickness of the rubber padding should he reduced
to half an inch*

Item 6 During the Traffic-os-met and SCIN-test-roceived. oheskout precedures
(paragraph 2.15i of T.O. 21l4NSOA-Z-3) it Is necessary to ermnet, test*
cables to 300A1J6 and J79 These Jacsk are located as the bask of the
Launch Control Cmnoole, and are difficult to reaoh. There awe a a0e

- .. , ter of ether cables mounted on the bask of the soneole, and these are
even mOre difficult to reach due to the small lernsbetween the
console and the wall of the oaspelej, and due to the fact that the

* connectors would be manipulated at the fullest extent of the aim.

Recommendations All sables on the bask of the Console should be we-
located so as to be more readily acoessible, or alternatively the

-~console should be moved approximately three inches further away from
the wane.

It"m 2 Connectors P11 of Display Panel Cable$ and P1.3 of Status Monitor Cable,.
in the Console Test Set, are of the chwngsaVtskeying variety. One has
a msal keying ahell, the other a female. To change the keyl~s, a
knurled look-nut most be loosened sand screwed out approximately one

*eighth of an inch,9 then the shell must be moved out so as to discngage
its retaiuing sastellations, The $bell may then be rotated to the

* desired position, pushed back to engage the oeatellations and asecured
by tightening the locking unit. Consliderable difficulty was eneoutered

* dtrift the demonstration for two reasons:
1." The ToO, did not explain the action of these special oosseetors.
2.* the keying shells yore stiff and were not OWq to disengage

frem their eastelatious. ySm after the mdod of operatiem
ha" been deduced It was still diffticut to withdM the femod*

*shell without risking damage to the sooecetor pins or to the
fine-threaded lechumu. This Was fiAWl asoplse by

* in~lserting the blade ef a eeeuriveWt Is a pee0e new the MAd

aseemmsedatiess
A* A tool shold be provided with the tee44t tO fAeilitate

withdretl of the tfemle key ingshll, A simpe Aete
*.* ~ "I %4d"e whchapoeda 0"d #rPLO th oove ftna

* be quite &Aequmue.



2.U T4e04 should be revised to incorporte a faller deee4#aýts
of the key-ehasging prmo"" (see item Wo)

Item 13' 1 of the GSH-8 hae to be soueetotd to 300A3J? at the rear of the mo-sole, durin the tost prosedures. The somgeotor that is sa3 cen
neseted to J7 Is an elbow coansotort due to vorkepse"&" iuai~
but P10 of V19 the toot sosasetor, is a straight Plug$ umlila es=e4"e
di? fioult unless the kick-panel at the rear of the esso. keee-heb.e to
removed*

* Recomsendation t PlO of Vi of the UIN-38 should be a LI0 degree olbow

Item 13 The hinged oablo-storsag cover in the lid of the AJI/GS-58 is secured
* ~by two quarter-tuen fastenoer. Due to the large pressures exerte& en

these fasteners (see Item 4) it is probable that they will be hg
failure rate items. If the female pert of the fasteset' tails, It Will
be very dif ficuit to replace due to the. rivetted sand welded eemstasctiem
of the lid.

Reecemeadation:

1. The pressure should be reduced as indicated in item 4s
2. Larger, more robust fasteners should be used,
3, A third fastener should be added to distribute the lead sore

IJtem l16 All the connectors in the AN/GBM-58 have loose plastic dust severa,
including those on the instrument panel*

Recommendation: Captive dust covers should he used.

Item 20 When removing the Launch Control Panel (Deonostration 1-18) per para-
graph 3-21A, of 2l-SROM-2-3, it is necessary to 1Made the allent scres
holding the Mechanical Code Units on to the back of the Peanl. The

4. .purposes of this step is to dissipate the codes In the Code units.

* The aIles screws utilized are of a snm-standard sine; and it was found
that a suitable allen wrench vas not included Is the tool-kit available.
Further inquiry revealed that wretOhes Used at the Cede Inserter vati
tier roes had boon purchased locally sAd that the itemn Is cemPratively
difficult to obtain. A special wreach used by 1eeing technicias

* (gre to asin from a larger wrtewe1) was eofatually obtained, but
considerable time was wasted.

1. The need for using a bastard-siescre moehuld be re-evaluated.
if their usage is supposed to woke acess tO Mhe cod =sIts
sore diffioult, it should be boe Is SInMi that fte so$'ws sa

* .. n~~ot counteruaka sad .qbe remoed by usngw Isol-see"d plies

of serew should be etacglo ecmadd
If-.1 the existing screws ast be ucedth a Special vacach
shesi be supplied sad LAte A& tho o* as "Oawce seve".
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Item 92 a. paiagvaph 240. of 21-8VSAW.2-3 contaims a net* ""~IM~ 5 "tooshag. the keying Of plugs P.1 samd P23 of fte ON"*not
, I does ot do bo the pro g anm.toa y 0o*00 and it am a

. • -, .ddring the demnstratioa to dtsassesh the plgs before thol Oft
.o peration was discovered.

. , oeomezdatlon: The Note should be eopad*d along the f.34eWg lineK
"Key plug P11 to plug P13 by us"rewing knurled sleeve 0nt oa1 be4M1*
plug approxiately one eighth of an insh, pulling keying shell oumsO4
"to disengage casteljlatons# turning barrel to positioe 2 (as Indicted
through window an barrel), and tightening leove nut."

b. Parsgraph 2-13c was found to be very conlfsing snd easily misionudrt-ee,
especially step* (2) through (5). OCsadeWrble discussion resulted

""before the orroe•t method and "equeueing of the test ms diseovoredo

R. - commendations The relevant portions akud be re-written along the

. "following lines.

2-13c

(2) PushLIC . . . . . eto.... pub buttoanI irelussed
NOTS

... .For the remaining positions of the STATUS DISPLAY S1EC2R
switch, an audible alarm may be aetivated (busxr or boll)
and one of the two AIARM indieatores am the AlArm• CR-•.o l
Panel my be illuminated. Refer to Fig. 2-5 to determine
the proper reactions for each switch position

- ' (3) Move STATUS DISPLAY SILIECTR switeh to LAUNCHER A, FAULT-
ALAR I position.

(4) Push LCC DISPLAY TEST push button and hold la preseed position.

(5) push ALARm RzsE? switch em Alarm-Monitor Panel whno alarm is
" . activated; audible alarm should reset.

(6) Release LCC DISPLAY TT push buttes; visible Alan sould
go out.

.. - " (7) Repeoat steps (3) through (6) for the other SYATATS DISPLAY
SELEMTR switch positions listed in Fig. 2-5

For those switch positions listed in FIg. 2-5 that do aet
result in aetivatiem of an t am, it is ORIF nSaawy to
push the 1.00 DISPLAY TIST push butteamseMtaril3 t eft 40041
ifllaatioa of the a P "ao~t NIUSIJ STATUS UWIAIOS

"* .- �*� -�M S PAMI3 Mh AMI at?,.

(OWN



NAAINARILITY fitWAbA• H /QBSERVATI1ON IEPOR

Report Ne M-362-t 12-63 na e.........at I

Pepared by A. R, Smith K/S _62•7-i pboao 866/376 .

Figure A No* 1367 NOMNI Motor ,onerator (LOC)

Dwg. No. 10-20945 Serial No* ... ............

Observed Xvent T.O. V&V Location VA?!B Date 1-2-63

Title or Desociption Motor Ginorator Checkout

T.0. Procedures ,214MSoA-2-11n Figure 1-10A

MAINTAINABILITY CHECKLIST

1 Fault Isolation 4 14 Lines and Cables

2 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers, Cases, Shields 3

4 Packaging, Mounting 2 17 Disposable Modules N/A

5 Accessibility 2 18 Test Equipment 3

6 Work Space N/A 19 Servicing, Handling, Equip. N1/

7 Testing, Servicing N/O 20 Tools N1/

8 Displays N/A 21 Platforms, Stands, Shelters N/0

9 Handles 4 22 Technical Order N/3

10 Labels, Marking 3 23 Figure A WE/

U1 Controls N/A 24 Form B/C 1/

12 Work Aids WE/3 23 specifications 1/

131 OeGaet.s, Conections 2 26 Personnel Requirements 4

Checklist Ratings

4 Good Maintainability VIA Not Applicable
3 Satisfactory Maintainability 9/0 No Observation Possible

(a Umsatisfaotory maintainability NA/ not svaluated
1. Poor Noin"InLsity

Ratig aualyses ane provied on suoceeding pages, for a1 &h*skle ites rated 3 so 2s1se,
-0w In
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The Control Panel box was not packaged for ease of naiatenanoe-in-plaeo.

DUO to the location of the generator in a pit, it is almost impossible

to remove the access panel without removing the entire Motor Generator

Set from the pit. The T.O. therefore calls for removal of the M.e for

most of the fault isolation steps.

During the V&V exercise observed, an over-voltage condition was discovered

on step w of Figure 1-10A. The 60 cycle output was 125 volts, which is

2.6 volts high. At this point it would have keen necessary to remove the

M-G from the pit and replace the 60 cycle regulator if the T.Oe fault

isolation procedure was followed. The Test Operator decided to proceed

Swith the V&V and appeal to Seattle engineering for a waiver on this point

but due to A.F. personnel problems, the V&V was abandoned. It is obvious,

however, that re-packaging of the Control Panel could eliminate the need

for M-G set removal.

Two possible ways of accomplishing the re-packaging are:

a. Re-design the Control Panel so that the 60 cycle regulator, 400 cycle

regulator and Transfer Panel are plug-in units that are withdrawn

vertically from the top surface of the Control Panel.

or

b. Re-design the Control Panel box so that the top surface nay be

removed, allowing access to the tomina•. s•d mouting-bolts from

above. This solution, while nmch lee desirable than a., eOfld be

( accomplshed with very mwok less effort, and could eves be

inlemeated as a retrotit effort at wing level.

DI)14W4-2
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The D.C. power connector is very difficult to install; organism-

tional personnel report that installation time varies from fifteen

minutes to as much as four hours*.

The difficulty is considered to be due to the location of the

connectors coupled with work-space problems.

The D.C. power cable is very large (approx. 5" dia) and is terminated

in a special connector with a long rigid body. The socket is approx-

imately 2 feet below the floor surface, close to the side vail of the

pit.

Installation would be considerably eased if the D.C. power connector

- were to be re-located at the top* of the Control Panel.

It is also possible that the bulky special connector could be

dispensed with when the circuit-breaking modifications are ineor-

porated in the LCC Motor Generator.

Item 10

Although each part of the M-G had a label, no serial number could be

found for the combination of parts making up the Figure A 136?,

Item 13

See item 5 concerning the D. C. power cable connector.

When replacing modules in the Control Panel It is necossary,

according to paragraphs 1-4O, et. meg., to remove wires him the

( terminal boards, and tag them for identification purposas, AuSh

connections should be permanently identified to 'reduce the pOUS"iUty

D2-14fl4-2
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of error*

Item 16

The comments in item 4 concerning packaging of the replaceable

modules contained in the Control Panel eould be oonsidered as

a deficiency in the Control Panel Cover; although the cover proteete

the equipment adequately, it also impedes access*

Item 18.

On step q of Figure 1-10A, alligator clip leads are used to conneot

a test meter to the 120 vac 60 cycle buss and rosqWtral. The leads

specified terminate at the meter in a double "banana" Jack. D•zing

the V&V observed, the technician transposed the leads in errort

thereby grounding the live connection and burning up the test lead.

No serious damage occurred, fortunately, but is is felt that the

leads used for this test should be clearly distinguished*

Pop



MADITAIXNBILIT A /O VATION XMT

Prepared by - -Ai. "I m/S 6207-1I.. S 863-61 I
FigurO A No . 74: axoz n Voice Reporting Signal Assembly

DwS. No. 10-21350-2 Serial No. 0000001

Observed Event Unsched. Maint. Location VAFB Date 1-4-63

Title or Description Replacement of Faulty Audio Reproducer Module

?.0. Procedures TCTO 21-SMx8A-644

IMAnrAINABILITY CHECKLIST

I Fault io1.,o.io.n 4 14 Lines and Cables 4

2 n 15 Fasteners .
! •a~n~.'i.ity 16 Covers, Cases, Shields 4

" 4 I %-unting 4 17 Disposable Modules 4

5 Accossibillty 4 18 Test Equipment

u Work Space N/A 19 Servioing, Handling, Equip.
7 Testing, Servicing 3 20 Tools 2

8 Displays N/A 21 Platforms, Stands, Shelter* NIA

9 Handles 3 22 Technical Order 4

10 Labels, Marking 4 23 Figure A N/E

11 Controls 4 24 Form B/C N/E

12 Work Aids 2 25 Specifications N/S

13 connectors, connections 2 26 Personnel Requirmeuets

CHECKLIST RATINGS
4 Good Maintainability N/A Not Applsable
3 Satisfactory Maintainability / No Observatim PosIble
2 Unsatisfactory Maintainability U Not lvaluat.4
I Poor Maintainability

Rating analyses are provided on succeeding pagos, for all "oAst i"e s at o r .

D•-14M-t



Item 7. i'iien replacemcent of an Audio Reproducer Unit is required, present
practice calls for removal of the message tape from the faulty unit,
L( .d its i4z.-tallation in the new unit. This process takes one hour
to pers:r and also disturbs the environment within the unit. The
:or.: •hould be performed in an environmentally controlled area to
present the inclusion of dust and other foreign matter in the tape

ThesZ rc ulrements could be avoided and maintenance time saved it

the Audio Reproducer Unit was fitted with a tape at the point of
;.•.U "aGture.

Item 9. The unit weighs approximately 70lbs., and is labelled to this
effect. The label also calls for a two-man lift. The unit is
provided with a single hinged handle in the centre of the front
panel, which invites single-man lifting. Two handles should be
provided to avoid possible injury to personnel.

Item 12. Electrical connections to the VRSA are made through a 100-pin
connector, which is also used during fault-isolation as an access-
point for probing. This activity could have detrimental effects
on the reliability of the connector.

A proper break-out for access to the connector pins should be
provided as a work aid.

Item 15. Print;d Circuit Boards and Audio Reproducer Modules are attached
to the chassis by means of Allen screws which are located close
to the base of these items, approximately six inches deep. This

-conetry precludes the use of standard Allen wrenches.

The use of slotted screws for mounting purposes would allow the

use of a normal screwdriver, and eliminate the need for a special
Allen wrench tool. (See item 20)

Item 20. DLu to the use of Allen screws for mounting components to the
chassis, and to the geometry (see item 15), technicians in the
Contractor Support Area at VAFB have found it necessary to have
a special long-handled Allen wrench manufactured. If the mount-

ino method is not changed, then a special wrench should be pro-

vided.

Item 26. Soldered joints are used extensively throughout the Assembly,

resulting in the necessity for depot repair.

D2-149S4-2
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spersno 3.10--1412-2 "-o1- 22-63

Plap~ftd Ralnh L tearna xM50.66 -- ~6Ba

figure A He*JIu~n~n ~nt ~~bvVieRotn

Observed :spda 9-101 Bldg. D. C. &-p 1-862

Title or D"Oviptdim Tnatn

1..Prosedures

* I Fault Isolation N/ Lin Umanud Osblo 4

s tandar'disatio Fateera

3 Interohag b~l 4 16 0.WveD 0&1~ Shields 44

?Paokagingp Kounting 3 17 Dispoesaue module.N

5Aooeuesbility 2 18 Toot ftuipmAt 3

6Work~ SpassNI 1 bervising Handliag, 3tuips 4

7TosIeg Swrvieing N/A 20 Tools.
I 0i p a 4 21 lattem ., St ande, shelters , /A9Handles 1 122 Toehnisal W'ieA

10 Labels, Markln 4 23 Figure A /AA

11 controls 4 24 Form 3/0 NIA

la VWok Aide /A as sposlesfetions, NIA

33 cmeetoue, Oomosteae .4 r uer~ 3.quimsat NIA

it Coed MAIataInability N/A SMAn AppIsble
3 Satlstasetm7 na-tainsb ýt ~ 3 no ftikvisu rossmsl

I FeewN~tiblt
Satin snhlYess ane pweIod an susesei punt, ee a&U eheeklAt JMwr wAe 3 ow Mucw.
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Item 2.

A special allen wrench, a standard allen wrench, two sizes of phillips
screw drivers, and a common blade screw driver are required to perform
maintenance.

Recommendation

By standardization of the types of bolts the requirement for different
hand tools could be minimized.

Item 4.

a. Due to the location of some of the mounting base mounting bolts several
of the plug-in circuit boards have to be removed before their mounting

"* base can be removed.

Recommendation

Changing the location of the base mounting bolts would eliminate this
problem.

. b. Due to the location of the filter unit mounting bolts the plug-in circuit
board mounting base must be removed.

' ( Recommendation
i.4, •

Changing the location of the filter unit mounting bolts would eliminatethis problem.

Item 5.

See Item No. 4.

Item 15.

See Item No. 2

Item 18.

Figure A 4539 Test Set, Voice Reporting Signal Assembly is connected to
VRSA by a cable about four feet long and 2 1/2 inches in diameter. The
stiffness of this cable makes the use of the test set very difficult.

J4.

D2-14934- 2
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Item 20.

To remove the plug-in circuit boards and filter unit requires an allen
wrench of greater than normal length.

Recommendation

Changing the allen head bolts to slotted hex-head bolts would eliminate
the requirements for a special tool.

4

,I

I'.
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MAINTAINBILITr VALUATION/4U=VWaNWI REPtT

Report No. E0-3109-2 Date 1-17-63 rae I Pf T

-repared by._A._H._Smith6271 jhn_8-36__.

Figure A No. ,,109, Oaen Alarm Set Test-Set AN/G.SN-59 ,

Dwg. No. 25-26827 . Serial io.*- 000015

Observed Event None Looatior% VAFB Date 1-17-63 -'

Title or Descriptiort, Static -Evaluation

T.. Prooodures 33D9-137-2-1 (reference)

MAINTAINABILITY CHECKLIST

I Fault Isolation N10 14 Lines and Cables 4

2 Standardization 4 15 Fasteners .

,3 Interchangeability 16 Covers, Cases# ShLelds-..-. . L . - _ _ _ _ _ __ _ _ _ _ _ _,__ _ _ _

4 Packagingj Mounting 2 17 Disposable Modules NIQ

5 Accessibility 18 Test Equipment

N NIO6 Work Space/ 19 Servicing{, aNdIling, quip.N/

7 Testing# Servicing 20 Tools4 N/O

a Displays 21 Platformsp Stands, Shelters

9 Handles 22 Technical Order

10 Labels, Marking 2 2.23 Figure A LL.

U Controls 24 Form B/C L/E

12 Work Aids 25 Specifications

13 Connectors$ Connections 26 Personnel Requirements

CHEZKLIST RATINGS
4 Good Maintainability NA/ Not Applicable
3 Satisfactory Maintainability 'i No Observation Possible
2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding paMes, for all checklist items rated 3 or lover*

D2-14934-2
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Item 30. Two connectors on the rear of the Fault-Lovator panel are identical,
and appear to have the mase keying. They are J9 and Jll. Since they
are adjacent, some confusion could arise, and the keying on one
should be changed.

Item 4. Test-not Antenna TS-1606/SM-.59 consists of a box, need for stowing
cables, and a lid containing the Antenna Simulator. It is possible
to get all the cables in the box, but the process requires ingenuity
and patience. The problem is aggravated by a short tie-down strap
(see Item 15). It is quite possible that the cables could be damaged
by the sharp bends required if they were packed in intense cold.
Damage to the cables could also occur due to the projecting handles
on the panel of the Antenna Simulator in the lid. The only solution
to this problem would appear to be enlarging the box or providing
additional storage space.

The Antenna Simulator panel is secured to the lid by 28 screws, when
6 or 8 should be sufficient.

Item 8. The meter on the Fault-Locator panel has two scales, identified on the
face of the meter as A and B. The Test Selector switch positions are
referred to the appropriate scale by red or black dots, with a legend
above the switch identifying the black dot as referring to the "Inner
Scale", and the red dot the 'Outer Scale".

The scales should be referred to as A and B to agree with the meter
marking, and the dots should be replaced with the letters A and B.
In time the dots will probably become obscured by dirt or wear, leading
to possible confusion over test results.

Item 10. Each of the three boxes comprising the AN/GSH-59 weighs 90 lbs. or more
but none are labelled to this effect. Warning labels should be affixed
showing that two-man lift in required.

Each of the 17 cables bears a number of yellow labels with a confusing
amount of "low significance" information. The identity and function
of a cable is not immediately apparent, and attempting to find a par-
ticular cable in the pile can be irritating and time-consuming. The
use of a differently colored label bearing nothing but the cable number
and function in bold letters would be useful.

Item 13, The connectors provided on the cables were not apparently designed with
exterior field use in mind.

All co-axial connectors require multiple -turn installation, where
quarter-turn connectors would have been more appropriate.

The 70 ohm co-axial connectors are particularly unsuitable, since they
are the conventional laboratory variety which are very prone to becoming
detached from the cable under conditions of rough usage. A molded
type should be used, or at least one having an adequate cable-clamping
device.

All the connectors, with one exception, are provided with loose plastic
dust covers; these are very likely to disappear in time, leaving the
connectors open to sand, dust, mud, and moistures The dust covers
should be of a captive variety.

D2-14934-2
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Item 15, The lateral cable tie-down strap in the Antenna Test Set Group is
too short at the buckle end* When replacing the cables after use,
the buckle gets lost under the cablees this is very frustrating since
recovery disturbs the carefully arranged cables.

The job of stowing the cables would be facilitated somewhat if this
strap were to be lengthened by six inchese

D2-14934-2
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MAITAINABILITY WAW40 /O8SERVATION REPMT

,-,%port No. ED04043-2 .Date 1/25/63 . I 1 .0

Precaed by A. H.o Sith /S 7i-n non. 6-76 L

Figure A No. 4043 Nomen Elevator Work CaWe

Dwg . No. 25-18099 Serial No. 000007

Observed Event.. Repair Locatio , VAFB-SWSB Date 1/25/63

Title or Description ReR aoeeent of damsged power cable.

?.O. Procedures

MAIDTAIXABILITY CHECKLIST

I Fault Isolation N/E 14 Lines and Cables 3

2 Standardization N/E 15 Fasteners N/E

3 Interchangeability N/E 16 Covers9 Cases, Shields N/E

4. Packaging, Mounting 2 17 Disposable Modules N/E

5 Accessibility N/E 18 Test Equipment N/E

6 Work Space N/E 19 Servicing, Handling, Equip. N/E
Testing, Servicing N/E 20 Tools N/E

8 Displays N/E 21 Platforms, Stands, Shelters N/E

9 Handles N/E 22 Technical Order N/.

10 Labels, Marking N/E 23 Figure A N/E

11 Controls N/. 24 Fonm B/C N/E

12 Work Aids NIB 25 Specifications N/E

13 Connectors, Connections 2 26 Personnel Requiremnts N/I

CHE•CLIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/ No Observation Possible
2 Unsatisfactory Maintainability N Not Evaluated
1 Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 4. a. The power cable was damaged when the cable-drum failed to
reel in the slack while traversing, resulting in the
elevator running-over the cable* To remove the power
cable from the drum it was necessary to chip away a hard
"potting" compound which surrounds the cable as it passes
through the "axle" of the drum. This process is time-
consuming and dirty.

The reason for using the compound is obscure; the likeliest
explanation is that it is used to prevent moisture from
entering the drum.

Recommendationt

An alternative method of sealing the aperture should be
employed. Possibly a connector should be placed at this
point with a mechanical olamp to prevent cable movement.

b. On the unit observed it was apparent that the relay-box was
breaking away from its fasteners and will eventually break
loose. The structure- is supported as a cantilever with
rivets or bolts at the bottom end.

Reoommendations

The relay box should be braced at the top end, possibly by
adding a strap between the relay box and winch motor housing.

o. When the cable-reel is removed the tension in the re-wind
spring must be released by removing the power cable connector
and allowing the end of the cable to pass through the nylon
guide-wheels and around the drum. If the drum is not held
tightly, it unwinds raptdlyt and the rewind spring becomes
disengaged from the "axle". It is then necessary to open
the spring mechanism to relocate the inner end of the spring
into the slot.

Reoommendationt

The innermost turn of the rewind spring should be slightly
smaller in diameter than the axle, so that it will auto-
matically re-engage upon rotation of the drum.

Item 13. It is not possible at present to cheek-out the elevator mechanism
at the SMSA because the power cable conoeotor does not fit any
existing power outlet.

Reeoomendationo

A spare Power and Communications Distribution Box (GS-3M8)
should be provided for the Support Area to faoilitate oheck-
out of the elevator mechanism.

D2-14934-2
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Ites 14. When replacing the power cable, it is necessary to disconnect the
oable from the slip-ring mechanism.

The leads from the slip-ring• &ar all whiteo resulting in the
necessity to draw a diagram to ensure correct replaoemento.

Rooommendations

The lead. fron the slip-rings should be oolor-ooded to agee
with the color coding of the power cableo

D2-14934-2
Page 74


